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ABSTRACT 


The genera and species of the Asian forest scorpions (Scorpionidae Latreille, 1802) are revised 
based on a phylogenetic analysis of 186 morphological characters and 4188 base pairs of concat- 
enated DNA sequence from three mitochondrial loci and two nuclear loci. Revision of the Asian 
scorpionids required a critical reappraisal of the suprageneric classification of Scorpionidae, on the 
basis of which the monotypic Indian scorpionoid genus, Rugodentus Bastawade et al., 2005, stat. 
rev., and its type species, Rugodentus keralaensis Bastawade et al., 2005, stat. rev., are revalidated, 
and subfamily Rugodentinae Bastawade et al., 2005, revalidated and elevated to the rank of fam- 
ily, Rugodentidae Bastawade et al., 2005, stat. nov. et stat. rev.; Heterometrinae Simon, 1879, stat. 
nov., and Opistophthalminae Rossi, 2016, stat. nov., are elevated to the rank of subfamily; Pandi- 
nopsis Vachon, 1974, stat. nov., and Pandipalpus Rossi, 2015, stat. nov., are elevated to the rank of 
genus, resulting in two new combinations: Pandinopsis dictator (Pocock, 1888), comb. nov., and 
Pandipalpus viatoris (Pocock, 1890), comb. nov.; and 10 new synonyms are presented: Pandinop- 
sini Rossi, 2016 = Pandininae Thorell, 1876, syn. nov.; Protophthalmini Rossi, 2016 = Opistoph- 
thalminae Rossi, 2016, syn. nov.; Protophthalmus Lawrence, 1969 = Opistophthalmus C.L. Koch, 
1837, syn. nov.; Pandinoides (Dunlopandinoides) Rossi, 2016 = Pandinoides Fet, 2000, syn. nov.; 
Pandinurus (Pandicaporiaccous) Rossi, 2015 = Pandiborellius Rossi, 2015, syn. nov.; Buthus defensor 
C.L. Koch, 1837 = Pandinurus gregoryi (Pocock, 1896), syn. nov.; Buthus heros C.L. Koch, 1837 = 
Pandinurus exitialis (Pocock, 1888), syn. nov.; Pandinus lowei Kovarik, 2012 = Pandipalpus viatoris 
(Pocock, 1890), syn. nov.; Pandinurus (Pandipalpus) pygmaeus Rossi, 2015 = Pandipalpus viatoris 
(Pocock, 1890), syn. nov.; Pandinus intermedius Borelli, 1919 = Pandinurus citernii (Borelli, 1919), 
syn. nov. The following revisions are implemented to the classification of the Asian forest scorpions 
(Heterometrinae). Three former subgenera of Heterometrus Ehrenberg, 1828 are revalidated and 
elevated to the rank of genus: Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev.; Javanimetrus 
Couzijn, 1981, stat. nov. et stat. rev.; and Srilankametrus Couzijn, 1981, stat. nov. et stat. rev. One 
subgenus is elevated to the rank of genus: Gigantometrus Couzijn, 1978, stat. nov. Two new genera 
and eight new species are described: Deccanometrus, gen. nov. Sahyadrimetrus, gen. nov.; Cher- 
sonesometrus bastawadei, sp. nov.; Chersonesometrus hendersoni, sp. nov.; Chersonesometrus natha- 
norum, sp. nov.; Chersonesometrus shivashankari, sp. nov.; Sahyadrimetrus mathewi, gen. et sp. nov.; 
Sahyadrimetrus tikaderi, gen. et sp. nov.; Srilankametrus couzijni, sp. nov.; Srilankametrus pococki, 
sp. nov. Heterometrus sensu stricto is restricted to eight species of the nominotypical subgenus, all 
other species, formerly placed in Heterometrus, are transferred to appropriate genera, five species are 
revalidated, and two subspecies elevated to the rank of species, resulting in 28 new combinations: 
Chersonesometrus beccaloniae (Kovarik, 2004), comb. nov.; Chersonesometrus fulvipes (C.L. Koch, 
1837), comb. nov.; Chersonesometrus madraspatensis (Pocock, 1900), comb. nov.; Chersonesometrus 
pelekomanus (Couzijn, 1981), comb. nov. et stat. rev.; Chersonesometrus tristis (Henderson, 1919), 
comb. nov.; Chersonesometrus wroughtoni (Pocock, 1899), comb. nov.; Deccanometrus bengalensis 
(C.L. Koch, 1841), comb. nov.; Deccanometrus latimanus (Pocock, 1894), comb. nov.; Deccanometrus 
liurus (Pocock, 1897), comb. nov.; Deccanometrus obscurus (Couzijn, 1981), comb. et stat. nov.; Dec- 
canometrus phipsoni (Pocock, 1893), comb. nov.; Deccanometrus ubicki (Kovatik, 2004), comb. nov.; 
Deccanometrus xanthopus (Pocock, 1897), comb. nov.; Gigantometrus swammerdami (Simon, 1872), 
comb. nov.; Gigantometrus titanicus (Couzijn, 1981), comb. nov. et stat. rev.; Heterometrus glaucus 
(Thorell, 1876), comb. nov. et stat. rev.; Heterometrus laevigatus (Thorell, 1876), comb. nov. et stat. 
rev.; Heterometrus silenus (Simon, 1884), comb. nov. et stat. rev.; Javanimetrus cyaneus (C.L. Koch, 
1836), comb. nov.; Sahyadrimetrus barberi (Pocock, 1900), comb. nov.; Sahyadrimetrus kanarensis 
(Pocock, 1900), comb. nov.; Sahyadrimetrus rugosus (Couzijn, 1981), comb. et stat. nov.; Sahyadrime- 
trus scaber (Thorell, 1876), comb. nov.; Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. 
rev.; Srilankametrus gravimanus (Pocock, 1894), comb. nov.; Srilankametrus indus (DeGeer, 1778), 
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comb. nov.; Srilankametrus serratus (Pocock, 1900), comb. nov; Srilankametrus yaleensis (Kovarik 
et al., 2019), comb. nov. Twenty-seven new synonyms are presented: Scorpio leioderma Dufour, 
1856 = Sahyadrimetrus scaber (Thorell, 1876), syn. nov.; Palamnaeus costimanus var. B borneensis 
Thorell, 1876 = Heterometrus longimanus (Herbst, 1800), syn. nov.; Palamnaeus liophysa ‘Thorell, 
1888 = Heterometrus longimanus (Herbst, 1800), syn. nov.; Palamnaeus oatesii Pocock, 1900 = Het- 
erometrus petersii (Thorell, 1876), syn. nov.; Palamnaeus swammerdami flavimanus Pocock, 1900 = 
Gigantometrus swammerdami (Simon, 1872), syn. nov.; Heterometrus liophysa var. madoerensis Kop- 
stein, 1921 = Heterometrus glaucus (Thorell, 1876), syn. nov.; Heterometrus laevifrons Roewer, 1943 
= Heterometrus glaucus (Thorell, 1876), syn. nov.; Heterometrus (Chersonesometrus) granulomanus 
Couzijn, 1981 = Srilankametrus caesar (C.L. Koch, 1841), syn. nov.; Heterometrus (Heterometrus) 
liophysa separatus Couzijn, 1981 = Heterometrus glaucus (Thorell, 1876), syn. nov.; Heterometrus 
(Heterometrus) liophysa spartanicus Couzijn, 1981 = Heterometrus glaucus (Thorell, 1876), syn. nov.; 
Heterometrus (Heterometrus) longimanus bengkalitensis Couzijn, 1981 = Heterometrus longimanus 
(Herbst, 1800), syn. nov.; Heterometrus (Heterometrus) longimanus marmoratus Couzijn, 1981 = Het- 
erometrus longimanus (Herbst, 1800), syn. nov.; Heterometrus (Heterometrus) petersii mindanaensis 
Couzijn, 1981 = Heterometrus silenus (Simon, 1884), syn. nov.; Heterometrus (Heterometrus) spinifer 
solitarius Couzijn, 1981 = Heterometrus spinifer (Ehrenberg, 1828), syn. nov.; Heterometrus (Srilanka- 
metrus) indus laevitensus Couzijn, 1981 = Srilankametrus indus (DeGeer, 1778), syn. nov.; Heterome- 
trus (Heterometrus) keralaensis Tikader and Bastawade, 1983 = Sahyadrimetrus rugosus (Couzijn, 
1981), syn. nov.; Heterometrus cimrmani Kovatik, 2004 = Heterometrus laevigatus (Thorell, 1876), 
syn. nov.; Heterometrus mysorensis Kovarik, 2004 = Chersonesometrus tristis (Henderson, 1919), syn. 
nov.; Heterometrus nepalensis Kovarik, 2004 = Deccanometrus bengalensis (Pocock, 1900), syn. nov.; 
Heterometrus rolciki Kovatik, 2004 = Sahyadrimetrus scaber (Thorell, 1876), syn. nov.; Heterometrus 
sejnai Kovatik, 2004 = Javanimetrus cyaneus (C.L. Koch, 1836), syn. nov.; Heterometrus tibetanus 
Lourenco et al., 2005 = Deccanometrus bengalensis (Pocock, 1900), syn. nov.; Heterometrus liangi Zhu 
and Yang, 2007 = Heterometrus silenus (Simon, 1884), syn. nov.; Heterometrus telanganaensis Javed 
et al., 2010 = Deccanometrus xanthopus (Pocock, 1897), syn. nov.; Heterometrus atrascorpius Mirza 
et al., 2012 = Chersonesometrus beccaloniae (Kovatik, 2004), syn. nov.; Heterometrus minotaurus 
Pliskova et al., 2016 = Heterometrus laevigatus (Thorell, 1876), syn. nov.; Heterometrus bastawadei 
Rossi, 2016 = Rugodentus keralaensis Bastawade et al., 2005, syn. nov. Another 25 synonyms by 
previous authors are confirmed, for a total of 51 synonyms in subfamily Heterometrinae. Revised 
diagnoses with comparative images, and a key and distributional atlas of the genera and species are 
provided, along with a summary of available data for their ecology and conservation status, where 
applicable. 
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INTRODUCTION 


Asian forest scorpions (Scorpionidae Latreille, 
1802) are distributed across southern Asia from 
Pakistan, India, and Sri Lanka to Wallace's Line 
in the Indonesian archipelago (figs. 1-6; tables 1, 
2), where they are common throughout tropical 
and subtropical rainforests, moist and dry tropi- 
cal deciduous forests, and tropical thorn forests 
(Prendini et al., 2003; Tahir and Prendini, 2014; 
figs. 7, 8). These scorpions are among the largest 
in the world, some species reaching almost 180 


mm in length (Pocock, 1900a; Couzijn, 1981; 
Tikader and Bastawade, 1983; Sissom, 1990). 
Whereas most are entirely black in color, some 
are brown or reddish brown, and others bicol- 
ored, their pale (reddish or yellowish) legs and/ 
or telson contrasting with the dark prosoma and 
opisthosoma (fig. 9). Although their venom is 
relatively mild, Asian forest scorpions deter 
attackers by snapping with their powerful pedi- 
palp chelae, lunging with the metasoma and tel- 
son, and stridulation, an audible rasping hiss 
created by rubbing together the opposing sur- 
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FIGURE 1. Map of South Asia, plotting known locality records of Chersonesometrus Couzijn, 1978, stat. nov. 
et stat. rev., based on material examined, and verified records from virtual museums and the literature. 
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FIGURE 2. Map of South Asia, plotting known locality records Gigantometrus Couzijn, 1978, stat. nov., based 
on material examined, and verified records from virtual museums and the literature. 
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faces of the cheliceral coxae and the coxae of the 
first pair of walking legs (Prendini et al., 2003). 

Like other Scorpionidae, Asian forest scor- 
pions are fossorial, constructing burrows in 
loamy riverbanks and other sloping ground, in 
open ground, at the base of stones or among the 
roots of trees (Prendini et al., 2003; Bastawade, 
2004, 2005, 2006a, 2006b, 2008, 2009; Sureshan 
et al., 2007a; Bastawade and Borkar, 2008; Javed 
et al., 2010a; Mirza et al., 2012; Pande et al., 
2012; Tahir and Prendini, 2014; fig. 8). Com- 
posite, multi-entranced burrows containing 
up to fifteen related individuals of overlapping 
generations have been recorded in some species 
(Shivashankar, 1994; Javed et al,, 2010a) whereas 
others live subsocially within large termitaria 
(Hull-Williams, 1986). The thickened metasoma 
and robust legs with stout, spiniform macrosetae 
distributed laterally and distally on the basitarsi, 
and curved telotarsal ungues, of most species are 
used to excavate burrows in the hard, clayey or 
loamy substrata of their habitats. Although all 
Asian forest scorpions burrow, many opportu- 
nistically inhabit holes in rock walls, tree trunks 
and logs, enabling them to survive in and around 
human habitation even when their natural forest 
habitat is degraded. 

Asian forest scorpions are harvested and con- 
sumed for food in Southeast Asia, and for nar- 
cotic or medicinal purposes in India and 
Pakistan (Majumder and Dey, 2005; Tahir and 
Prendini, 2014). They are also harvested and 
exported in large numbers from several coun- 
tries for the commercial trade in exotic pets 
(Prendini et al., 2003). ‘The impact on wild popu- 
lations is unknown but several factors suggest 
they may be slow to repopulate and vulnerable 
to overharvesting (Prendini et al., 2003; Tahir 
and Prendini, 2014). Females have gestation 
periods up to 12 months and produce rather 
small broods (30-35 young) compared with 
other scorpions. Young are relatively altricial, 
spending several months in the maternal burrow 
before dispersing, protracting the period before 
a female can give birth to her next brood. Age to 
sexual maturity is 4-7 years in these scorpions 
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(Prendini et al., 2003), during which period 
most juveniles experience natural predation 
(including cannibalism). The relatively restricted 
distributional ranges of many species provide 
further cause for concern, given that wild popu- 
lations are threatened not only by harvesting but 
also by continued habitat destruction (e.g., agri- 
culture, deforestation, mining and urbanization). 
Many Asian forest scorpions appear to be 
restricted to primary forest and may be regarded 
as equilibrium species. Despite the threats to 
these remarkable scorpions, no formal assess- 
ment of their conservation status has been pre- 
sented (Prendini et al., 2003). This may, in part, 
be attributed to the chaotic state of their classifi- 
cation, and the absence of reliable keys for their 
identification by wildlife conservation officials. 
Almost two centuries after the first Asian for- 
est scorpion, Heterometrus spinifer Ehrenberg, 
1828, was described, and despite several revi- 
sions, there remains little consensus about the 
number of species or supraspecific taxa in the 
group. The genus with which most Asian forest 
scorpions have long been associated, Heterome- 
trus Ehrenberg, 1828, was first created, as a sub- 
genus of Buthus Leach, 1815, to accommodate H. 
spinifer and Scorpio maurus palmatus (Ehren- 
berg, 1828). Thorell (1876a) regarded the mor- 
phological differences between H. spinifer and 
Scorpio maurus Linnaeus, 1758 (then considered 
a senior synonym of S. m. palmatus), to justify 
their placement in separate genera and created 
Palamnaeus Thorell, 1876, to accommodate H. 
spinifer. Karsch (1879a) disagreed, returned S. 
maurus to Scorpio Linnaeus, 1758, designated H. 
spinifer as type species of Heterometrus, and syn- 
onymized Palamnaeus with Heterometrus. 
Although Karsch’s (1879a) decisions were sup- 
ported by Pocock (1888) and Kraepelin (1899), 
most subsequent authors, including Birula 
(1898), Davydov (1898), Gough and Hirst 
(1927), Henderson (1919), Kraepelin (1894), 
Laurie (1896a, 1896b), Lonnberg (1897a), Pallary 
(1929, 1934, 1938), Pavesi (1880, 1884, 1895a, 
1895b), Peters (1861), Pocock (1892, 1893, 
1896a, 1896b, 1897, 1899, 1900a, 1900b), Sergent 
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(1938, 1941), Simon (1872a, 1879, 1880, 1884a, 
1884b, 1885, 1892, 1910), and Thorell (1876b, 
1888, 1893) followed Thorell’s (1876a) generic 
classification. 

Kraepelin (1899) presented the first revision 
of Heterometrus, wherein 13 species were recog- 
nized. Pocock (1900a) provided diagnoses for 16 
species and six subspecies from British India, 
including three new species and five new subspe- 
cies. After these early studies, the taxonomy of 
Asian forest scorpions was ignored for almost a 
century until interest renewed in the 1970s. 

Couzijn (1978, 1981) published the first mod- 
ern revision with keys, wherein 21 species and 31 
subspecies (including nine nominotypical forms) 
were recognized and classified into five subgen- 
era (Chersonesometrus Couzijn, 1978, Gigan- 
tometrus Couzijn, 1978, Javanimetrus Couzijn, 
1981, Srilankametrus Couzijn, 1981, and the 
nominotypical Heterometrus) based on a phe- 
netic cluster analysis. Couzijn’s (1981) attempt to 
partition the morphological variation into wide- 
spread polymorphic species with many subspe- 
cies was less successful than his subgeneric 
classification, however. Subsequent attempts, 
describing new species and elevating subspecies 
based on small samples comprising few or no 
adult male specimens from a limited number of 
populations (e.g., Tikader and Bastawade, 1983; 
Kovarik, 2004; Lourenco et al., 2005; Zhu and 
Yang, 2007; Javed et al., 2010a; Mirza et al., 2012; 
Pliskova et al., 2016) fared little better. 

Tikader and Bastawade (1983) published 
redescriptions and keys for all the Indian species 
and described two new ones. Despite examining 
many of the same specimens, and adopting 
Couzijn’s (1981) subgeneric classification, 
Tikader and Bastawade (1983) differed from 
Couzijn (1981) in their opinions on the rank or 
validity of various taxa such that 30 species and 
27 subspecies (including eight nominotypical 
forms) were subsequently recognized (Fet, 2000). 

The first quantitative phylogenetic analyses 
to test the monophyly of Asian forest scorpions, 
using morphology and multilocus DNA 
sequence data for exemplar species, were pre- 
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sented by Prendini (2000a) and Prendini et al. 
(2003), who also provided the first comprehen- 
sive morphological diagnosis of Heterometrus, 
and synthesized what was known about the 
biology of its species. Heterometrus was sepa- 
rated from Pandinus Thorell, 1876 by orthoboth- 
riotaxic pedipalps, with 26 trichobothria 
(patella with 13 trichobothria in the e series and 
three trichobothria in the v series; chela with 
four trichobothria in the V series and two 
trichobothria in the i series); and the granular 
tubercles of the “rasp” and stridulatory setae 
(scaphotrix) of the “scraper” respectively situ- 
ated on the coxae of the first leg and pedipalp. 
Heterometrus was separated from Opistophthal- 
mus C.L. Koch, 1837 by orthobothriotaxic pedi- 
palps, with 26 trichobothria (including 13 
trichobothria in the e series of the patella); and 
cheliceral coxae without stridulatory setae (sca- 
photrix) on the dorsointernal surfaces and 
chemoreceptive lamelliform setae (trichocopae) 
on the internomedian surfaces. Heterometrus 
was separated from Scorpio by the obsolete digi- 
tal carina of the pedipalp chela; and usually by 
the absence of paired ventrosubmedian and 
ventrolateral carinae on sternite VIL. 

Kovarik (2004) presented the third revision of 
Heterometrus in which many of the same speci- 
mens were again reexamined. Kovarik (2004) 
ignored the work of Prendini et al. (2003) and 
disagreed with many of the taxonomic decisions 
of Couzijn (1981). Couzijn’s (1981) subgenera 
were synonymized, along with five species and 
six subspecies, seven new species were described, 
and one species revalidated, leaving the genus 
with 31 species and without subspecies. 

A further six species of Heterometrus were 
described since 2004 (Lourenco et al., 2005; Zhu 
and Yang, 2007; Kovarik, 2009; Javed et al., 
2010a; Mirza et al., 2012; Pliskova et al., 2016; 
Kovarik et al., 2019a), the poorly known Het- 
erometrus latimanus (Pocock, 1894) was rede- 
scribed (Tahir and Prendini, 2014), and 
Heterometrus serratus (Pocock, 1900) revalidated 
(Kovarik et al., 2016). Additionally, subgenus 
Gigantometrus was revalidated (Rossi, 2016a) 
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FIGURE 3. Map of South Asia, plotting known locality records of Deccanometrus, gen. nov., based on material 
examined, and verified records from virtual museums and the literature. 
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and Srilankametrus Couzijn, 1981, stat. nov. et stat. rev., based on material examined, and verified records 


from virtual museums and the literature. 
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and the monotypic Indian scorpionoid genus, 
Rugodentus Bastawade et al., 2005, synonymized 
with Heterometrus, resulting in a new homonym, 
Heterometrus keralaensis (Bastawade et al., 2005), 
for which the name, Heterometrus bastawadei 
Rossi, 2016, was created. Rossi (2016a) also 
revalidated Heterometrini Simon, 1879, to 
accommodate the Asian scorpionids within the 
otherwise exclusively African subfamily Pandini- 
nae Thorell, 1876. 

When the present study commenced, the clas- 
sification of Asian forest scorpions did not accu- 
rately reflect either the taxonomic or cladistic 
diversity in the group. Many of the problems 
with previous studies arose from the small sam- 
ples of material examined (typically fewer than 
five, but often singletons, female or immature), 
the propensity for sexual dimorphism among 
many species (Prendini et al., 2003; Tahir and 
Prendini, 2014), high levels of morphological 
convergence, and a general failure by previous 
workers to adequately consider these issues. As 
in other scorpionid taxa, adult males are impor- 
tant for species identification and delimitation in 
Asian forest scorpions, and there are several spe- 
cies complexes comprising morphologically sim- 
ilar, range-restricted or narrowly endemic species 
(Prendini, 2001a). Some species, especially those 
occurring in Southeast Asia, are extremely difh- 
cult to determine from females or immature 
stages. Without series, especially adult males, the 
diagnostic characters (coloration, granulation, 
meristic variation) often presented to justify 
putative new species are unreliable and compari- 
sons made with other species, the adults of which 
may or may not have been described, invalid. As 
Prendini et al. (2003: 218) pointed out, when 
contrasting the decisions taken by Tikader and 
Bastawade (1983) vs. Couzijn (1981): 


The small sample size of specimens examined by 
Tikader and Bastawade (usually one or two at most) 
and the propensity for marked sexual dimorphism in 
many species of Heterometrus, as in Opistophthalmus 
(Prendini 2001), suggests that many of the synonyms 
resurrected, and subspecies elevated by those authors 
may be synonymous with one another or with existing 
species. That said, Couzijn’s approach of retaining 
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numerous subspecies within existing species is equally 
inadequate.... Simply partitioning the morphological 
variation into a few widespread polymorphic species 
with many subspecies (e.g., Couzijn 1981) will not alle- 
viate the taxonomic problems. Obviously, subspecies 
cannot be elevated on the basis of one or a few speci- 
mens (e.g., Tikader and Bastawade 1983) either. A 
thorough revision, involving the examination of many 
specimens, in order to determine which characters are 
consistent across the range of the various taxa, is 
required. Subspecies that can be consistently differenti- 
ated from other subspecies by means of a diagnostic 
character combination should be elevated to the rank 
of species. If they cannot be consistently differentiated, 
then they should be synonymised. Molecular data (e.g., 
DNA sequences) may also help to clarify species limits 
within Heterometrus, as has been found in other com- 
plex scorpion genera... Finally, a computational cladis- 
tic analysis of relationships among the species of 
Heterometrus remains to be presented.... This should 
help to clarify the validity of the five subgenera cur- 
rently recognised. 


Similar points were reiterated by Tahir and 
Prendini (2014: 3): 


As Prendini et al. (2003) suggested, a thorough revi- 
sion, involving the examination of many specimens to 
determine which morphological characters are consis- 
tent across the range of the various taxa, and aug- 
mented by DNA sequence data, is required to address 
the confusion.... When this is accomplished, many of 
the putative new species described, subspecies ele- 
vated, and synonyms resurrected by previous authors 
will likely prove synonymous with one another or with 
species described decades earlier. A quantitative cla- 
distic analysis of relationships among the species.... is 
also needed to reassess Couzijn’s (1981) five subgenera, 
which were rather arbitrarily synonymized. 


In the present contribution, the Asian forest 
scorpions are revised based on a phylogenetic 
analysis of 186 morphological characters (appen- 
dices 1, 2) and 4188 base pairs of concatenated 
DNA sequence from two nuclear and three mito- 
chondrial loci (fig. 10; appendix 3), presented 
elsewhere (Loria and Prendini, in press). Revi- 
sion of the Asian scorpionids required a critical 
reappraisal of the suprageneric classification of 
Scorpionidae that was self-published, without 
peer review, by Rossi (2016a), on the basis of 
which the monotypic Indian scorpionoid genus, 
Rugodentus Bastawade et al., 2005, stat. rev., and 
its type species, Rugodentus keralaensis Bastawade 
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et al., 2005, stat. rev., are revalidated, and sub- 
family Rugodentinae Bastawade et al., 2005, 
revalidated and elevated to the rank of family, 
Rugodentidae Bastawade et al., 2005, stat. nov. et 
stat. rev.; Heterometrinae Simon, 1879, stat. nov., 
and Opistophthalminae Rossi, 2016, stat. nov., 
are elevated to the rank of subfamily; Pandinopsis 
Vachon, 1974, stat. nov., and Pandipalpus Rossi, 
2015, stat. nov., are elevated to the rank of genus, 
resulting in two new combinations; and 10 new 
synonyms are presented: Pandinopsini Rossi, 
2016 = Pandininae Thorell, 1876, syn. nov.; Pro- 
tophthalmini Rossi, 2016 = Opistophthalminae 
Rossi, 2016, syn. nov.; Protophthalmus Lawrence, 
1969 = Opistophthalmus C.L. Koch, 1837, syn. 
nov.; Pandinoides (Dunlopandinoides) Rossi, 
2016 = Pandinoides Fet, 2000, syn. nov.; Pandinu- 
rus (Pandicaporiaccous) Rossi, 2015 = Pandi- 
borellius Rossi, 2015, syn. nov.; Buthus defensor 
C.L. Koch, 1837 = Pandinurus gregoryi (Pocock, 
1896), syn. nov.; Buthus heros C.L. Koch, 1837 = 
Pandinurus exitialis (Pocock, 1888), syn. nov.; 
Pandinus lowei Kovatik, 2012 = Pandipalpus via- 
toris (Pocock, 1890), syn. nov.; Pandinurus (Pan- 
dipalpus) pygmaeus Rossi, 2015 = Pandipalpus 
viatoris (Pocock, 1890), syn. nov.; Pandinus inter- 
medius Borelli, 1919 = Pandinurus citernii 
(Borelli, 1919), syn. nov. The following revisions 
are implemented to the classification of the Asian 
forest scorpions (Heterometrinae). Three former 
subgenera of Heterometrus are revalidated and 
elevated to the rank of genus: Chersonesometrus 
Couzijn, 1978, stat. nov. et stat. rev.; Javanimetrus 
Couzijn, 1981, stat. nov. et stat. rev.; Srilankame- 
trus Couzijn, 1981, stat. nov. et stat. rev. One 
subgenus is elevated to the rank of genus: Gigan- 
tometrus Couzijn, 1978, stat. nov. Two new gen- 
era and eight new species are described: 
Deccanometrus, gen. nov.; Sahyadrimetrus, gen. 
nov.; Chersonesometrus bastawadei, sp. nov.; 
Chersonesometrus hendersoni, sp. nov.; Chersone- 
sometrus nathanorum, sp. nov.; Chersonesome- 
trus shivashankari, sp. nov.; Sahyadrimetrus 
mathewi, gen. et sp. nov.; Sahyadrimetrus tika- 
deri, gen. et sp. nov.; Srilankametrus couzijni, sp. 
nov.; Srilankametrus pococki, sp. nov. Heterome- 


trus sensu stricto is restricted to eight species of 
the nominotypical subgenus (appendix 4). All 
other species, formerly placed in Heterometrus, 
are transferred to appropriate genera, five species 
are revalidated, and two subspecies elevated to 
the rank of species, resulting in 28 new combina- 
tions. Twenty-seven new synonyms are pre- 
sented. Another 25 synonyms by previous 
authors are confirmed, for a total of 51 synonyms 
in subfamily Heterometrinae. Revised diagnoses 
with comparative images, a key and distribu- 
tional atlas of the genera and species of Asian 
forest scorpions are also provided, along with a 
summary of available data for their ecology and 
conservation status, where applicable. 


MATERIAL AND METHODS 


FIELD COLLECTIONS: Scorpions were col- 
lected by turning logs and stones or excavating 
burrows during the day or searching at night 
using portable ultraviolet (UV) lamps, compris- 
ing a pair of mercury-vapor tubes attached to a 
chromium parabolic reflector and powered by a 
rechargeable 7 Amp/hr, 12 V battery, or UV 
light-emitting diode (LED) flashlights. Material 
collected was preserved and injected with 95% 
ethanol. A portable Garmin™ GPS etrex 30 device 
was used for recording the geographical coordi- 
nates (WGS84 datum) of some collection locali- 
ties in the field; others were retroactively 
georeferenced using Google Earth. 

MATERIAL REPOSITORIES: Type and nontype 
material is deposited in the following collections: 
American Museum of Natural History (AMNH), 
including the Alexis Harington Collection (AH), 
New York; Natural History Museum (BMNH), 
London, U.K.; Bombay Natural History Society 
(BNHS), Mumbai, India; California Academy of 
Sciences (CAS), San Francisco; Faculty of Science, 
Charles University, Prague (CUP), Czech Repub- 
lic; Franti$Sek Kovarik Private Collection (FKPC), 
Prague, Czech Republic; Institute of Fundamental 
Studies (IFS), Kandy, Sri Lanka; Field Museum of 
Natural History (FMNH), Chicago; Lee Kong 
Chian Natural History Museum (LKC), National 
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FIGURE 5. Map of Southeast Asia, plotting known locality records of all species of Heterometrus Ehrenberg, 
1828, based on material examined, and verified records from virtual museums and the literature. 
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FIGURE 6. Map of Southeast Asia, plotting known locality records of Javanimetrus cyaneus (C.L. Koch, 1836), 
comb. nov., based on material examined, and verified records from virtual museums and the literature. 
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University of Singapore; Museo Civico di Storia 
Naturale “Giacomo Doria; Genoa (MCSNG), 
Italy; Museum of Comparative Zoology (MCZ), 
Harvard University, Cambridge, MA; Museum of 
Hebei University (MHU), China; Muséum 
National d’Histoire Naturelle (MNHN), Paris, 
France; Musée Royal d'Histoire Naturelle de Bel- 
gique (MRHNB), Brussells, Belgium; Naturhisto- 
risches Museum Wien (NHMW), Vienna, Austria; 
KwaZulu-Natal Museum (NM), Pietermaritzburg, 
South Africa; Naturhistoriska Museet, Géteborg 
(NMG), Sweden; Naturhistoriska Riksmuseet 
(NRS), including the Julio Ferrer Collection (JF), 
Stockholm, Sweden; Pakistan Museum of Natural 
History (PMNH), Islamabad; Naturalis, the Rijks- 
museum van Natuurlijke Historie (RMNH), 
Leiden, incorporating the collection of the Insti- 
tuut voor Taxonomische Zoologie (Zoologisch 
Museum), Amsterdam (ZMA), the Netherlands; 
Iziko South African Museum (SAM), Cape Town, 
including the John Visser Collection (JV); Forsc- 
hungsinstitut und Naturmuseum Senckenberg, 
Frankfurt (SMF), Germany; Ditsong National 
Museum of Natural History (former Transvaal 
Museum) (TM), Pretoria, South Africa; United 
States National Museum of Natural History 
(USNM), Smithsonian Institution, Washington, 
DC; Western Australian Museum (WAM), Perth; 
Museum fiir Naturkunde, Berlin (ZMB), Ger- 
many; Zoologisches Institut und Zoologisches 
Museum, Universitat Hamburg (ZMH), Ham- 
burg, Germany; Natural History Museum of Den- 
mark, Copenhagen (ZMUC); Zoological Survey 
of India (ZSI), Kolkata; Zoogical Survey of India, 
Freshwater Biological Regional Center, Arachnid 
Section (ZSI/FBRC/A), Hyderabad. Tissue sam- 
ples are stored at -150° C in the Ambrose Monell 
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Cryocollection for Molecular and Microbial 
Research (AMCC) at the AMNH. 

GEOREFERENCING: All records of sufficient 
accuracy were isolated from the material exam- 
ined, published literature, and virtual museums, 
e.g., iNaturalist (https://www.inaturalist.org), to 
create a point locality geographical dataset for 
mapping distributional ranges. Records for which 
geographical coordinates were previously entered 
by the collector were checked for accuracy and the 
remaining records georeferenced using the 
GEOnet Names Server (http://earth-info.nga.mil/ 
gns/html/namefiles.htm), Fuzzy Gazetteer (http:// 
isodp.hof-university.de/fuzzyg/query) and Google 
Earth. Distribution maps were produced using 
ArcMap version 10.1 (Environmental Systems 
Research Institute, Redlands, CA), by superim- 
posing point locality records on the GTOPO30 
global digital elevation model (https://Ita.cr.usgs. 
gov/GTOPO30 from http://webmap.ornl.gov/wes- 
down/wcsdown.jsp¢dg_id=10003_1). 

MICROSCOPY AND IMAGING: Specimens were 
examined with Nikon SMZ1500 and Leica MZ16 
stereo dissecting microscopes. Photographs were 
taken in visible light as well as under long-wave 
UV light using a Microptics” ML-1000 digital 
photomicrography system. 

Morpuo oey: The key and diagnoses are 
based on characters of the external morphology 
considered informative among the Asian scor- 
pionid taxa. For example, unlike most African 
Scorpionidae, trichobothrial counts and patterns 
are rather uninformative among Asian Scorpi- 
onidae (Prendini et al., 2003). Male hemisper- 
matophores were also not studied in detail 
among the Asian Scorpionidae due to the limited 
number of adult males, which are unknown for 


—_ a —————-  aq_x$ um —-q_e_e we emo um ume. 
FIGURE 7. Representative habitats of Asian forest scorpions (Scorpionidae: Heterometrinae Simon, 1879, stat. 
nov.). A. Khambatki Ghat, India, habitat of Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., and Dec- 
canometrus xanthopus (Pocock, 1897), comb. nov. B. Tirumalai Hills, India, habitat of Chersonesometrus tristis 
(Henderson, 1919), comb. nov. C. Sanapura, India, habitat of Chersonesometrus hendersoni, sp. nov. D. Mayure- 
shwar, India, habitat of Deccanometrus xanthopus (Pocock, 1897), comb. nov. E. Sai Yok, Thailand, habitat of 
Heterometrus laevigatus (Thorell, 1876), comb. nov. et stat. rev. F. Tham Xe Bang Fai, Laos, habitat of Heterome- 
trus laoticus Couzijn, 1981. G. Achanakmar Tiger Reserve, India, habitat of Deccanometrus phipsoni (Pocock, 
1893), comb. nov. H. Udawattakele, Sri Lanka, habitat of Srilankametrus indus (DeGeer, 1778), comb. nov. 
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TABLE 1 
South Asian Countries and Indian States with Records of Asian Forest Scorpions 
(Scorpionidae: Heterometrinae Simon, 1879, stat. nov.) 
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Srilankametrus yaleensis 
Srilankametrus serratus 
Srilankametrus pococki 


Srilankametrus indus 


X X X X X 


Srilankametrus gravimanus 
Srilankankametrus couzijni > 
Srilankametrus caesar ~ 
Sahyadrimetrus tikaderi ve 
Sahyadrimetrus scaber ~ ~< x 
Sahyadrimetrus rugosus x > 
Sahyadrimetrus mathewi a 

Sahyadrimetrus kanarensis ~ > 

Sahyadrimetrus barberi ~ 
Gigantometrus titanicus a 
Gigantometrus swammerdami ~ OK xamx KKM KM OK * 
Deccanometrus xanthopus a a 

Deccanometrus ubicki ~ 

Deccanometrus liurus rad 

Deccanometrus latimanus rad 
Deccanometrus phipsoni ~~  O ~ * 

Deccanometrus obscurus vad < 

Deccanometrus bengalensis ~rK ~  X ~ x x xX KX 
Chersonesometrus wroughtoni 
Chersonesometrus tristis rad 


Chersonesometrus shivashankari ~< 


X X X X 


Chersonesometrus pelekomanus 


Chersonesometrus nathanorum x 


xX 
Xx 
xX 
xX 
xX 


Chersonesometrus madraspatensis x 


Xx 


Chersonesometrus hendersoni 
Chersonesometrus fulvipes ~ < ~ M M * * ~ 
Chersonesometrus beccaloniae ~< 


Chersonesometrus bastawadei ~< 


National Capital Territory 


Tibet Autonomous Region 
Odisha 


Andhra Pradesh 


Assam 
Himachal Pradesh 


Jharkhand 
Karnataka 


Kerala 
Madhya Pradesh 


Maharashtra 
Puducherry 
Rajasthan 
Tamil Nadu 
Uttar Pradesh 
Uttarakhand 
West Bengal 


Chhattisgarh 
Goa 

Gujarat 
Haryana 
Telangana 


Bangladesh 
China 
India 
Nepal 
Pakistan 
Sri Lanka 
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TABLE 2 
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Southeast Asian Countries, Major Islands, and Archipelagoes with Records of Asian Forest Scorpions 


Brunei 
Cambodia 
China 
India 


Indonesia 


Laos 
Malaysia 


Myanmar 


Philippines 


Singapore 


Thailand 


Vietnam 


(Scorpionidae: Heterometrinae Simon, 1879, stat. nov.) 


Hainan 

Andaman Islands 
Nicobar Islands 
Babi 

Bali 

Bangka 

Batu Islands 
Belitung, Bengkalis 
Borneo (Kalimantan) 
Java, Madura 
Mentawai Islands 
Miang-Besar 

Nias 

Riau Islands 
Siberut, Weh 
Simeulue 

Sumatra 


mainland 

Borneo (Sarawak, Sabah) 
Langkawi 

Penang 

Tinggi 

Tioman 

mainland 

Myeik (Mergui) Islands 
Balabac 

Luzon 

Mindanao, Palawan, Panay 
Sulu Islands (Tawi Tawi) 


Pulau Ubin 

mainland 

Ko Chang 

Ko Lanta 

Ko Muk 

Ko Samui, Phi Phi Islands, Phuket 
mainland 

Phu Quoc Island 
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several species or represented only by type mate- 
rial, which could not be dissected. 

Morphological terminology follows previous 
papers on Scorpionidae Latreille, 1802, by the 
first author (e.g., Prendini, 2000b, 2001a; Pren- 
dini et al., 2003; Tahir and Prendini, 2014; Pren- 
dini, 2016). The terminology applied in the new 
trichobothrial interpretation of R. keralaensis, 
proposed here, follows Vachon (1974). 

A morphological data matrix, comprising 186 
morphological characters (appendices 1, 2) 
scored for 132 terminals (including four out- 
groups) and incorporating characters from pre- 
viously published matrices by Lamoral (1979), 
Couzijn (1981), Prendini (2000a), and Prendini 
et al. (2003), was prepared using WinClada ver. 
1.00.08 (Nixon, 2002), and deposited in Morpho- 
bank (http://morphobank.org/permalink/ 
P3719). Characters scored in the matrix included 
a variety of traits capturing the morphological 
diversity within Scorpionidae, most pertaining to 
the adult stage: total length, 1 (0.5%); chelicerae, 
4 (2%); carapace, 30 (16%); pedipalps, 61 
(32.5%); coxosternum, 1 (0.5%); legs, 33 (18%); 
genital operculum, 1 (0.5%); hemispermato- 
phore, 3 (1.5%); pectines, 5 (3%); tergites, 5 (3%); 
sternites, 4 (2%); metasoma, 29 (16%); telson, 5 
(3%); ecology and behavior, 3 (1.5%). The break- 
down of morphological characters by character 
system is as follows: surface macrosculpture, 70 
(38%); macrosetae, 32 (17%); color patterns, 19 
(10%); shape and size, 29 (16%); surface topog- 
raphy, 13 (7%); trichobothria, 9 (5%); genitalia, 
4 (2%); ungues, 3 (2%); sutures, 3 (2%); denti- 
tion, 1 (1%). Forty-seven (25%) multistate char- 
acters were treated as unordered/nonadditive 
(Fitch, 1971) to avoid a priori character state 
transformations. 


DNA SEQUENCING: Two loci in the nuclear 
genome, the 18S rDNA (18S) and 28S rDNA (28S), 
and three loci in the mitochondrial genome, 12S 
rDNA (12S), 16S rDNA (16S), and cytochrome c 
oxidase subunit I (COI) were Sanger dideoxy 
sequenced using an ABI Prism 3730 XL DNA 
Sequencer (Perkin-Elmer, Melville, NY) at the 
AMNH Sackler Institute of Comparative Genom- 
ics. Double-stranded sequences were edited and 
assembled into consensus sequences using 
Sequencher ver. 5.4.6 (Gene Codes Corporation, 
Ann Arbor, MI), and deposited in GenBank 
(https://www.ncbi.nlm.nih.gov/genbank) (appen- 
dix 3). Sequences of the 18S, 28S, and COI loci 
were length invariant, respectively comprising 1761 
nucleotide base pairs (bp), 514 bp, and 1078 bp in 
all terminals, except Nebo hierichonticus (Simon, 
1872), which was 515 bp for 28S. Sequences of the 
12S locus varied from 328-335 bp with a mode of 
333 bp and the 16S locus from 481-487 bp with a 
mode of 481 bp. DNA sequences were unavailable 
for 10 species, for which samples could not be 
obtained; these were represented in the analyses by 
morphological characters only. 

DNA SEQUENCE ALIGNMENT: DNA sequence 
alignment was performed with MAFFT ver. 7.429 
by auto-aligning with the “leavegappyregion” 
option selected (Katoh et al., 2002; Katoh and 
Standley, 2013). The aligned sequences were con- 
catenated to produce a matrix of 4188 bp. The con- 
catenated alignment contained 925 variable sites 
and 769 parsimony-informative sites. Considered 
as a percentage of the alignment length of each 
locus, the numbers of variable positions and parsi- 
mony-informative sites were highest for 12S (vari- 
able, 56%; parsimony informative, 48%), followed 
by 16S (49%, 40%), COI (40%, 36%), 28S (6%, 2%) 
and 18S (2%, 0.3%). As expected for a protein-cod- 


ee ee ees Se 
FIGURE 8. Burrow entrances of selected species of Asian forest scorpions (Scorpionidae: Heterometrinae 
Simon, 1879, stat. nov.). A. Deccanometrus obscurus (Couzijn, 1981), comb. nov., Amboli, India. B. Srilanka- 
metrus pococki, sp. nov., Kodigala, Sri Lanka. C. Chersonesometrus pelekomanus (Couzijn, 1981), comb. nov. 
et stat. rev., Chitradurga, India. D. Sahyadrimetrus rugosus (Couzijn, 1981), comb. et stat. nov., Wayanad, 
India. E. Chersonesometrus madraspatensis (Pocock, 1900), comb. nov., Chittoor, India. FR. Heterometrus laoti- 
cus Couzijn, 1981, Thakek, Laos. G, I. Srilankametrus indus (DeGeer, 1778), comb. nov., Udawattakele, Sri 
Lanka, multiple entrances (G), single entrance close-up (I). H. Deccanometrus xanthopus (Pocock, 1897), 


comb. nov., Mayureshwar, India. 
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ing gene, the third codon position of the COI was 
the most informative, containing 77% and 82% of 
the variable and parsimony-informative sites in the 
locus, followed by the first codon position, contain- 
ing 19% and 15%, respectively. 

PHYLOGENETIC ANALYsIs: The morphological 
character matrix and the concatenated dataset of 
aligned nuclear and mitochondrial DNA sequences 
(hereafter, “the molecular dataset”) were analyzed 
simultaneously using maximum likelihood (ML), 
Bayesian inference (BI), and parsimony with equal 
weighting and implied weighting (Goloboff, 1993), 
applying five values for the concavity constant, k, 
ranging from strong to mild (k = 1, 3, 10, 60, 100). 
The morphological and molecular datasets were 
also analyzed separately using parsimony with 
equal weighting and implied weighting with k = 1, 
3, 10, 60, 100, and the molecular dataset was ana- 
lyzed separately using ML and BI. 

Parsimony analyses were performed using TNT 
ver. 1.1 (Goloboff et al., 2003, 2008), with a script 
from Dimitrov et al. (2012, 2013) modified by San- 
tibafiez-Lopez et al. (2014a), which includes tree 
drifting, mixed sectorial search, and tree fusing for 
the tree search. Gaps were treated as missing data 
and uninformative characters deactivated. A jack- 
knife analysis was performed to evaluate nodal sup- 
port using another script modified from Dimitrov 
et al. (2012). A bootstrap analysis was performed 
for comparison with 1000 pseudoreplicates. 

The ML analysis was conducted using RAxML- 
HPC ver. 8.2.12 on the CIPRES gateway (https:// 
www.phylo.org; Stamatakis, 2006, 2014). The 
dataset was partitioned by loci,a MULTIGAMMA 
model was implemented, and an ascertainment 
bias applied to the Mk model (Lewis, 2001) for the 
morphological partition. A rapid bootstrap analy- 
sis with 1000 replicates (Stamatakis, 2014) was 
used to search for the ML tree. 

Twenty-four nucleotide substitution models 
were tested for each locus using JModeltest ver. 
2.1.6 (Guindon and Gascuel, 2003; Darriba et al., 
2012) on the CIPRES gateway. Models were selected 
using the Akaike information criterion (AIC) and 
a gamma distribution assumed for the morphologi- 
cal dataset (Lewis, 2001). Using these models, BI 
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was conducted in MrBayes v. 3.2.7 on the CIPRES 
gateway (Ronquist and Huelsenbeck, 2003) with 
unlinked parameters for all partitions. The analysis 
was terminated after 25 million generations when 
the standard deviation of the split frequencies was 
below 0.01. The preferred hypothesis for the phy- 
logeny of Heterometrinae, with unambiguous mor- 
phological synapomorphies optimized, is presented 
in fig. 10. A more detailed explanation of the meth- 
ods and results of the phylogenetic analyses is pro- 
vided by Loria and Prendini (in press). 


SYSTEMATICS 


Family Rugodentidae Bastawade et al., 2005, 
stat. nov. et stat. rev. 


Figures 11-14 


Rugodentinae Bastawade et al., 2005: 77, 82, type 
genus by original designation: Rugodentus 
Bastawade et al., 2005; Sureshan et al., 
2007a: 2903, 2905, 2908; Kovarik, 2009: 6, 
28; Aswathi and Sureshan, 2017: 9844. 

Pandininae: Rossi, 2016a: 7-9, 19 (part). 


DiaGnosis: Rugodentidae can be placed 
unequivocally in the superfamily Scorpionoidea 
Latreille, 1802, based on the following combination 
of characters (Prendini, 2000a; Prendini et al., 
2003): cheliceral movable finger with one subdistal 
tooth and without serrula; pedipalps with Type C 
trichobothrial pattern (femur with three trichoboth- 
ria; patella with 19 or more; chela with 26 or more); 
retrolateral pedal spurs of telotarsi absent; pro- and 
retroventral macrosetae of telotarsi spiniform; geni- 
tal opercula (9) fused along the midline. 

Rugodentidae can be separated from other 
scorpionoid families by the following combina- 
tion of characters: pedipalp chela fingers with 
multiple primary rows of denticles; pedipalps 
Type C, neobothriotaxic major, with accessory 
trichobothrium in e series of patella; chela 
manus, trichobothrium Db located on dorsal 
surface; chela fixed finger, trichobothria Dt and 
ib located proximally, it distally, db on prolateral 
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surface, eb midway on finger, and esb in distal 
third; telotarsi I-IV each with pro- and retroven- 
tral rows of spiniform macrosetae, laterodistal 
lobes rounded; metasomal segments I-IV each 
with paired ventrosubmedian carinae, segment V 
with transverse carina; telson vesicle not laterally 
compressed, without anterodorsal lateral lobes 
and subaculear tubercle. 

SUPPLEMENTARY DESCRIPTION: The follow- 
ing summary is based on a reinterpretation of 
the description and illustrations of Bastawade et 
al. (2005), reproduced in figs. 11 and 12, sup- 
plemented by images 24 and 25 in Aswathi and 
Sureshan (2017: 9849) and live habitus (fig. 13). 
Carapace with median notch in anterior mar- 
gin; median longitudinal sulcus narrow, with 
anterior bifurcation. Three pairs of lateral ocelli 
(MLMa, PLMa, PDMi). Median ocular tubercle 
raised. Cheliceral movable finger prodistal (DI) 
and retrodistal (DE) teeth unequal, DE tooth 
considerably smaller than DI tooth (less than 
half its length), aligned longitudinally and not 
opposable. Pedipalp patella prolateral process 
obsolete; retrodorsal and retrolateral carinae 
obsolete. Pedipalp chela dorsal secondary, sub- 
digital, digital, retromedian, ventromedian, pro- 
ventral and promedian carinae obsolete; 
retroventral carina distinct, parallel to longitu- 
dinal axis of chela, with distal edge directed 
toward a point between pro- and retroventral 
movable finger condyles, but closer to retroven- 
tral condyle. Pedipalp chela fingers with multi- 
ple primary rows of denticles. Pedipalps Type 
C, neobothriotaxic major, with accessory 
trichobothrium in e series of patella. Pedipalp 
chela with trichobothrium Db located on dorsal 
surface of manus; Et, located on retrolateral 
surface of manus; db located on prolateral sur- 
face of fixed finger; Est located distally on 
manus; Dt and ib located proximally on fixed 
finger; eb located midway on fixed finger, proxi- 
mal to or aligned with db and dorsal to esb-est- 
et axis; esb located in distal third of fixed finger, 
aligned with est-et axis; it located distally on 
fixed finger. Sternum longer than wide, pen- 
tagonal. Telotarsi I-IV each with pro- and ret- 


roventral rows of spiniform macrosetae; 
laterodistal lobes rounded; retrolateral pedal 
spurs absent. Metasomal segments I-IV each 
with paired ventrosubmedian carinae; segment 
V with transverse carina. Telson vesicle not lat- 
erally compressed and without anterodorsal lat- 
eral lobes; aculeus long, shallowly curved, 
without subaculear tubercle. 

IncLuDED Taxa: This family accommodates 
the monotypic genus, Rugodentus Bastawade et 
al., 2005, stat. rev. 

DISTRIBUTION: This family is endemic to the 
state of Kerala, India (fig. 14). 

REMARKS: The monotypic Indian scorpionoid 
genus, Rugodentus, was recently synonymized 
with Heterometrus, creating a new homonym, 
Heterometrus keralaensis Bastawade et al., 2005, 
for which the name Heterometrus bastawadei 
Rossi, 2016, was devised. Rossi (2016a: 19) pre- 
sented the following argument for synonymizing 
Rugodentus: 


the subfamily Rugodentinae and its unique genus 
Rugodentus Bastawade, Sureshan et Radhakrishnan, 
2005 are rejected and synonymized respectively with 
subfamily Pandininae and genus Heterometrus because 
the only difference proposed by their authors, e. g., the 
granulation on pedipalp chela fingers (Bastawade et al., 
2005), is a character usually present in many species of 
the family Scorpionidae, confirmed by the great num- 
ber of specimens and species examined during the 
present study. 


This argument is inconsistent with other 
changes in Rossi's (2016a) “revised classification” 
of Scorpionidae, among them the revalidation of 
Protophthalmus Lawrence, 1969, which contra- 
dicts the phylogenetic analyses of Lamoral 
(1978a, 1979), based on morphology, and subse- 
quent analyses of Prendini et al. (2003), based on 
morphology and DNA sequences from the 
nuclear and mitochondrial genomes. Further- 
more, Rossi's (2016a) arguments are unsupported 
by the evidence. The diagnostic characters of 
Rugodentus are inconsistent not only with the 
diagnosis of Heterometrus but with the diagnosis 
of Scorpionidae (Prendini, 2000a; Prendini et al., 
2003), revealing that Rugodentus lacks the syn- 
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apomorphies of either, and shares potential syn- 
apomorphies with several other families. 
Although a comparative diagnosis was not 
presented, Bastawade et al. (2005: 82) justified 
the new subfamily, genus, and species as follows: 
Rugodentus keralaensis is described as a new species 
under a new genus and a new subfamily on the basis 
of the peculiar dentition on pedipalp fingers, which is 
apparently unknown in the known subfamily Scorpio- 
ninae. None of the Indian species show such character. 
Based on the pedipalp character, a new subfamily 
Rugodentinae is described with the new type genus 
Rugodentus. The genus has been designated based on a 
new type species Rugodentus keralaensis. 


As correctly described and illustrated (fig. 
11B) by Bastawade et al. (2005: 79, 80, figs. 2, 10, 
14, 16), the dentition of the pedipalp chela fin- 
gers is indeed unlike that observed in Heterome- 
trus or other Scorpionidae: 

immovable finger ... scalloped at the base and lined with 

irregularly spread granular teeth in a band (Fig. 16); 


movable finger ... inner surface with a band of granular 
dentition, scalloped deeply at the base (Fig. 2). 


This was confirmed in photographs published 
subsequently by Aswathi and Sureshan (2017: 
9847, 9849, images 24, 25), who described the 
dentition as “rugously granular ... in a band 
along the interior surface.” 

The dentition described and illustrated (fig. 
11B) most closely resembles the “multiple rows” 
condition (Stockwell, 1989; Prendini, 2000a) 
observed in three genera of Bothriuridae Simon, 
1880, ie., the Australian Cercophonius Peters, 
1861, and South American Centromachetes 
Lonnberg, 1897, and Urophonius Pocock, 1893, 
and in the Australian Urodacidae Pocock, 1893, 
and Malagasy Heteroscorpionidae Kraepelin, 
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1905, two families erroneously synonymized by 
Soleglad et al. (2005), as discussed by Volschenk 
and Prendini (2008). Additionally, the dentate 
margins of the fixed and movable fingers (gen- 
tly scalloped, with lobes and corresponding 
notches conspicuously absent) of Rugodentus 
(Bastawade et al., 2005: 79, 80, figs. 2, 10, 14, 16; 
Aswathi and Sureshan, 2017: 9849, image 25) 
are unlike those of Heterometrus or other Scor- 
pionidae, in which a series of pronounced lobes 
and corresponding notches are evident in the 
fixed and movable fingers (Prendini, 2000a, 
2016; Prendini et al., 2003). The dentate mar- 
gins of the fixed and movable fingers of Rugo- 
dentus are more akin to those observed in other 
families, e.g., Bothriuridae, Heteroscorpionidae, 
Urodacidae, and the Middle Eastern Hemiscor- 
piidae Pocock, 1893, another family miscon- 
strued by Soleglad and Fet (2003a), Fet and 
Soleglad (2005), and Soleglad et al. (2005), as 
discussed by Monod and Prendini (2014). 
Furthermore, unlike Heterometrus, in which 
the pedipalps are orthobothriotaxic (Prendini et 
al., 2003), the pedipalps of Rugodentus are 
neobothriotaxic (fig. 12), with an accessory e 
trichobothrium on the patella (14 trichobothria 
are present on the retrolateral surface in Rugo- 
dentus whereas only 13 are present in Heterome- 
trus). Accessory e trichobothria on the pedipalp 
patella occur in all African scorpionid genera 
except Scorpio as well as in Heteroscorpionidae 
and Urodacidae, some Iranian species of Hemis- 
corpiidae, the South American bothriurid gen- 
era, Timogenes Simon, 1880, and Vachonia 
Abalos, 1954, the Mexican diplocentrid genus, 
Kolotl Santibanfiez-Lopez et al., 2014, the African 
hormurid genus, Hadogenes Kraepelin, 1894, and 
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FIGURE 9. Representative species of Asian forest scorpions (Scorpionidae: Heterometrinae Simon, 1879, stat. 
nov.), habitus in life. A. Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., 3, Jaipur, Rajasthan, India. B. 
Chersonesometrus tristis (Henderson, 1919), comb. nov., 6, Chittoor, Andhra Pradesh, India. C. Deccanometrus 
xanthopus (Pocock, 1897), comb. nov., ¢, Andori, Maharashtra, India. D. Gigantometrus swammerdami (Simon, 
1872), comb. nov., 3, Korpal, Chhattisgarh, India. E. Heterometrus laevigatus (Thorell, 1876), comb. nov. et stat. 
rev., 6, Dawei, Tanintharyi Region, Myanmar. F. Javanimetrus cyaneus (C.L. Koch, 1836), comb. nov., ¢, Pan- 
gandaran National Park, West Java Prov., Indonesia. G. Sahyadrimetrus kanarensis (Pocock, 1900), comb. nov., 
3, Fort Cabo de Rama, Goa, India. H. Srilankametrus indus (DeGeer, 1778), comb. nov., 2, Laggala-Pallegama, 
Matale, Central Prov., Sri Lanka. 
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some Neotropical species of the hormurid genus, 
Opisthacanthus Peters, 1861 (Prendini, 2000a; 
Monod and Louren¢o, 2005; Santibanez-Léopez et 
al., 2014b; Kovarik et al., 2017a). 

Indeed, the trichobothrial pattern of the 
pedipalp chela appears to be unique to Rugo- 
dentus. Rugodentus (fig. 12) is unlike any other 
scorpionoid in the relatively distal positions of 
trichobothria eb and esb, situated midway on 
the fixed finger and in its distal third, respec- 
tively. Rugodentus is also the only scorpionoid 
in which trichobothrium Dt is situated proxi- 
mally on the fixed finger, as in Diplocentridae 
Karsch, 1880, and Hemiscorpiidae, and it situ- 
ated distally on the fixed finger, as in the Middle 
Eastern diplocentrid genus, Nebo Simon, 1878. 
Neither character is exhibited by Scorpionidae 
(Prendini, 2000a), with which Diplocentridae 
was erroneously synonymized by Soleglad and 
Fet (2003a) and Fet and Soleglad (2005). Addi- 
tionally, trichobothrium Db is situated on the 
dorsal surface of the manus in Rugodentus, a 
character otherwise unique to Hemiscorpiidae 
and Scorpionidae, whereas db is situated on the 
prolateral surface of the fixed finger in Rugo- 
dentus, as in Diplocentridae, Hemiscorpiidae, 
Scorpionidae, and most Hormuridae Laurie, 
1896, rather than on its dorsal surface, as in 
Bothriuridae, Heteroscorpionidae, Urodacidae, 
and some Hormuridae (Prendini, 2000a). 

Finally, the ventral surface of metasomal seg- 
ment V bears a distinct transverse carina in 
Rugodentus (fig. 111), described as a “granular 
transverse submarginal ridge present only on 
inferior portion,’ and illustrated by Bastawade et 
al. (2005: 79, 81, fig. 9). This character, observed 
in most genera of Diplocentridae and some 
Bothriuridae, e.g., Bothriurus Peters, 1861, Timo- 
genes and Vachonia, is also absent among Scor- 
pionidae (Prendini, 2000a, 2003). 

Rugodentus lacks a key diagnostic character of 
Scorpionidae (Prendini, 2000a; Prendini et al., 
2003): ie., pedipalp chela dorsal secondary 
carina partially developed, extending partway 
across dorsal surface of manus, subdigital carina 


partially developed, extending partway across 
manus in opposite direction. 

One character that Rugodentus shares with 
Scorpionidae is the presence of rounded lat- 
erodistal lobes on the leg telotarsi (fig. 11D), 
described as “tarsus ... lateral distal margin 
partly overlapping the base” and illustrated by 
Bastawade et al. (2005: 79, 81, fig. 4), but this 
character also occurs in Diplocentridae and 
Urodacidae (Prendini, 2000a). 

Several other aspects of the habitus of Rugo- 
dentus are also noteworthy (figs. 11-13). The 
shape of the carapace (e.g., the truncate anterior 
margin) and the pedipalp chelae (described as 
“globular” by Aswathi and Sureshan, 2017: 9849) 
resemble some Bothriuridae and Urodacidae, 
rather than Scorpionidae, and the robust meta- 
soma and shape of the telson also resemble some 
Bothriuridae, e.g., Centromachetes. 

It is clear from the preceding discussion that 
Rugodentus is a valid genus that is neither con- 
familial with Scorpionidae nor with any other 
scorpionoid family but appears most closely 
allied to Diplocentridae, Scorpionidae, and Uro- 
dacidae. Kovarik (2009: 6, 28) likewise doubted 
the placement of Rugodentus in Scorpionidae but 
failed to suggest an alternative: 


The key does not include the genus Rugodentus 
Bastawade et al., 2005 from India, for which the 
authors formed the subfamily Rugodentinae and 
assigned it to the family Scorpionidae Latreille, 1802. 
Unfortunately, the original description does not con- 
tain characters which would allow to place this genus 
in the key. The validity and taxonomic position of this 
genus can be ascertained only upon examination and 
redescription of the types. 


Subfamily Rugodentinae Bastawade et al., 
2005, is hereby elevated to the rank of family, 
Rugodentidae Bastawade et al., 2005, genus 
Rugodentus Bastawade et al., 2005, and its type 
species Rugodentus keralaensis Bastawade et al., 
2005, are revalidated, and the following new syn- 
onym is presented: Heterometrus bastawadei 
Rossi, 2016 = Rugodentus keralaensis Bastawade 
et al., 2005. 
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FIGURE 11. Rugodentus keralaensis Bastawade et al., 2005, stat. rev., holotype ¢ (ZSI 11002), diagnostic 
characters reproduced from Bastawade et al. (2005: 79, figs. 1-11). A. Carapace, dorsal aspect. B. Dextral 
pedipalp chela movable finger, dorsal aspect. C. Carapace, lateral ocelli, prodorsal aspect. D. Telotarsus, ret- 
rolateral aspect. E. Sternum, genital operculum and pectines, ventral aspect. F. Metasomal segment I, lateral 
aspect. G. Sinistral chelicera, dorsal aspect. H. Mesosomal tergite, dorsal aspect. I. Metasomal segment V and 
telson, lateral aspect. J. Metasomal segment II, lateral aspect. 
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FIGURE 12. Rugodentus keralaensis Bastawade et al., 2005, stat. rev., holotype d (ZSI 11002), dextral pedipalp 
patella (A) and chela (B-E), reproduced from Bastawade et al. (2005: 80, figs. 12-16), with new trichobothrial 
interpretation proposed here (terminology follows Vachon, 1974). A, C. Retrolateral aspect. B. Dorsal aspect. 
D. Ventral aspect. E. Prolateral aspect. 
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Rugodentus Bastawade et al., 2005, stat. rev. 


Figures 11-14 


Rugodentus Bastawade et al., 2005: 77-82, type 
species by original designation: Rugodentus 
keralaensis Bastawade et al., 2005; Sureshan 
et al., 2007a: 2903, 2908; Kovatik, 2009: 6, 
28; Javed et al, 2010a: 143; Mirza et al., 
2012: 1; Aswathi and Sureshan, 2017: 9844, 
9847. 

Heterometrus: Rossi, 2016a: 6-9, 15, 19, 20, 25 
(misidentification). 


DiAGnosis: As for family. 

INCLUDED SpeEciEs: Rugodentus keralaensis 
Bastawade et al., 2005, stat. rev. 

DistrisuTion: As for family. 


Rugodentus keralaensis Bastawade et al., 2005, 
Stat. rev. 


Figures 11-14 


Rugodentus keralaensis Bastawade et al., 2005: 
77-82, figs. 1-16, photo 1; Sureshan et al., 
2007a: 2903, 2905-2908, fig. 1; Aswathi and 
Sureshan, 2017: 9844, 9847, 9849, images 
24, 25. 

Heterometrus bastawadei Rossi, 2016a: 7-9, 25, 
syn. nov. 


Type MATERIAL: INDIA: Kerala: Ernakulam 
Distr; Holotype d (ZSI 11002), Kodanad [10°11'N 
76°31'E], Mallana Reserve Forest, 12.ii.1999, P.M. 
Sureshan. 

It is unclear whether the holotype is lost. 
Attempts to locate it in the ZSI collections (D.B. 
Bastawade, in litt.) were unsuccessful. 

Diacnosis: As for family. 

DisTRIBUTION: This species is endemic to 
India and currently known only from the 
Ernakulam District of Kerala (fig. 14). 

Eco.oecy: The known localities are situated in 
wet, lowland rainforest in the foothills of the 
Western Ghats. According to P. Jain (personal 
commun.), these fossorial scorpions were 
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observed retreating into burrows at night under 
UV light. The habitat and habitus (Bastawade et 
al., 2005: 83, pl. 1; fig. 12) are consistent with the 
pelophilous ecomorphotype (Prendini, 2001b), 
like most Diplocentridae, Scorpionidae, and 
Urodacidae, and many Bothriuridae. This species 
is sympatric with the buthid Reddyanus brachy- 
centrus (Pocock, 1899) and the scorpionid Sahy- 
adrimetrus mathewi gen, et sp. nov. 


Family Scorpionidae Latreille, 1802 
Figures 1-10, 15-251, tables 1-5 


Scorpionides Latreille, 1802: 46, 47 (part), type 
genus: Scorpio Linnaeus, 1758; 1804; 110 
(part); 1806; 130 (part); 1810: 116, 118 
(part); Leach, 1814: 412; 1815: 390; 
Sundevall, 1833: 29 (part), 

Scorpiones: Ehrenberg in Hemprich and Ehren- 
berg, 1828, pl. I, figs. 1, 2 (family, part). 

Buthides: C.L. Koch, 1837: 36, 37 (part). 

Centrurides C.L. Koch, 1837: 38 (part), type 
genus: Centrurus Ehrenberg, 1829 
[= Heterometrus Ehrenberg, 1828]. 

Pandinoidae Thorell, 1876a: 11 (part), type 
genus: Pandinus Thorell, 1876; 1876b: 83 
(part); Karsch, 1879a: 19 (part); Thorell and 
Lindstrém, 1885: 25 (part). 

Heterometridae Simon, 1879: 92, 115, type 
genus: Heterometrus Ehrenberg, 1828 (part) 
[= Scorpio Linnaeus, 1758]. 

Scorpionidae: Lankester, 1885: 379 (part); 
Pocock, 1893: 305, 306 (part); Kraepelin, 
1894; 8 (part); Laurie, 1896b: 128 (part); 
Kraepelin, 1899: 96 (part); Pocock, 1900a: 
11, 84; Kraepelin, 1901; 270 (part); 1905: 
343 (part); 1913: 165; Birula, 1917a: 161 
(part); 1917b; 58, 59 (part); Kopstein, 1921; 
128; Pavlovsky, 1924a: 78 (part); 1925: 190, 
191, 195 (part); Kopstein, 1926; 111; Fage, 
1933: 27; Werner, 1934: 275 (part); Fage, 
1936: 179, 181; Kastner, 1941: 232 (part); 
Fage, 1946: 73; Millot and Vachon, 1949: 
428 (part); Petrunkevitch, 1955: 75; Biicherl, 
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1964: 59 (part); 1967: 114 (part); Tikader, 
1973: 263; Stahnke, 1974: 339 (part); L.E. 
Koch, 1977: 159 (part); Lamoral, 1980: 440 
(part); Levy and Amitai, 1980: 102 (part); 
Couzijn, 1981: 4, 5, 20; Francke, 1982: 75 
(part); Tikader and Bastawade, 1983: 2, 3, 
27, 32, 517, 518, fig. 45; Biswas, 1984: 318, 


320, 321; Francke, 1985: 18; Lourencgo, 1989: 


161, 174; Sissom, 1990: 131; Nenilin and 


Fet, 1992: 5 (part); Kovarik, 1997: 183; 1998: 


136; Lourenco, 1999: 929 (part); Fet, 2000: 
427, 428 (part); Lourenco, 2000: 25; Pren- 
dini, 2000a: 34, 35, 39, 44; Indra, 2001: 55, 
56; Bastawade, 2002: 295; Lourenco and 
Huber, 2002: 273; Kovarik, 2003: 136, table 
1; Prendini et al., 2003: 185-189, 192-194, 
206, 209, 210, 212, 217, 220, 223, 226, 230, 
235, 250, 252-259, tables 1, 3, 4, 6, figs. 1-3, 
8, appendices 1, 2; Soleglad and Fet, 2003a: 
1, 3, 4, 5, 8, 29, 56, 58, 59, 61, 67, 71, 75, 84, 
86, 88, 111-117, 119-121, 138, 139, 141, 
145, 148, tables 1, 9, 11, figs. 114, 126, 
appendices A, B (part); 2003b: 2, 5, 8, 18, 
25, 31, table 1, figs. 5, 22; Bastawade, 2004: 
286, 290; Bastawade et al., 2004: 43, 44, 47, 
49, 56, 57, figs. 6, 10; Bastawade, 2005: 411, 
417; Fet and Soleglad, 2005: 9, 13 (part); 
Prendini, 2005: 28, 29, 32-36, tables 1, 2, 
figs. 1, 2; Prendini and Wheeler, 2005: 447, 
448, 449, 471, 477, 481, 482, 491, tables 2, 
10, appendix 1; Soleglad et al., 2005: 1, 2, 4, 
6, 8, 14-17, 19, 20, 21, 23-26, 28-30, 32, 
33-35, tables 1, 4, 6, figs. 37-39, 68-70, 
72-74 (part); Thulsi Rao et al., 2005: 3, 8; 
Bastawade, 2006a: 131; Indra, 2006: 197, 
199; Sureshan et al., 2007a: 2903, 2905; 
2007b: 49, 52; Wirkner and Prendini, 2007: 
402; Bastawade, 2008: 133, 136; Bastawade 
and Borkar, 2008: 212, 215, 218; Kamenz 
and Prendini, 2008: 6, 31, 33, table 1; Pren- 
dini and Bird, 2008: 77; Volschenk and 
Prendini, 2008: 242, 249; Volschenk et al., 
2008: 653, 656, 669; Bastawade, 2009: 215, 
219; Indra, 2009: 141; Kovarik, 2009: 6, 14, 


15, 17, 18, 27, 28, 33 (part), fig. 8, pl. J; 
Prendini, 2009: 12; 16, 17, 22, 32, 34, 40, 
tables 1, 3, fig. 6; Javed et al., 2010a: 143; 
2010b: 785; Michalik and Mercati, 2010: 96; 
Prendini, 2011: 117; Klufsmann-Fricke et al., 
2012: 549, 555, fig. 2; Mirza et al., 2012: 1; 
Di et al., 2013: 52, 86, 94; Veronika et al., 
2013: 72, 76; Loria and Prendini, 2014: 5, 7, 
12, 14, 16, 20, 21, 23, tables 2-4; Lourenco, 
2014: 141; Amr et al., 2015: 30, 31; Rossi, 
2015a: 11, 16, 21; Sharma et al., 2015: 2, 4, 
5, 7, 8, table 1, figs. 1-4; Adams et al., 2016: 
1, 7; Janion-Scheepers et al., 2016: 147; 
Rossi, 2016a: 7-9, 18, 20, 26; 2016b: 47; 
Aswathi and Sureshan, 2017: 9845, 9847; 
Esposito et al., 2017: 4, 14; Pham et al., 
2017: 136; Esposito et al., 2018: 89, 90, 115, 
116, appendix 1. 

Pandinidae: Marx, 1890: 211. 


Diacnosis: Members of the family Scorpioni- 
dae can be placed unequivocally in the super- 
family Scorpionoidea on the basis of the 
following characters (Prendini, 2000a; Prendini 
et al., 2003): retrolateral pedal spurs of telotarsi 
absent; pro- and retroventral macrosetae of telo- 
tarsi spiniform; genital opercula (¢ ) fused along 
the midline; paraxial organ (¢) with an interno- 
basal reflection of the sperm duct. Additional 
characters that, in combination, place Scorpioni- 
dae unequivocally in the Scorpionoidea, are as 
follows (Prendini, 2000a; Prendini et al., 2003): 
cheliceral movable finger with one subdistal 
tooth and without serrula; pedipalps with Type 
C trichobothrial pattern (femur with three 
trichobothria; patella with 19 or more; chela with 
26 or more); hemispermatophore lamelliform 
with distinct truncal flexure. 

Scorpionidae can be separated from all other 
scorpionoid taxa by the following character: 
pedipalp chela with dorsal secondary carina par- 
tially developed, extending partway across dorsal 
surface of manus, and subdigital carina partially 
developed, extending partway across in opposite 
direction. Scorpionidae can also be separated 
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FIGURE 13. Rugodentus keralaensis Bastawade et al., 2005, stat. rev., 2 , Idukki, Kerala, India, habitus in life. 
A, B. Dorsolateral aspect. C. Ventral aspect. D. Anterolateral aspect, in vivo, 


from all other scorpionoid taxa, except the dip- 
locentrid subfamily Diplocentrinae Karsch, 1880, 
by the following characters: pedipalp chela with 
ventromedian carina more strongly developed 
than proventral and promedian carinae; prome- 
dian and proventral carinae equally developed 
(often obsolete); pedipalp patella with trichoboth- 
rium d, located on prolateral surface. 
Characters separating Scorpionidae from par- 
ticular scorpionoid families are as follows (Pren- 
dini, 2000a; Prendini et al., 2003): paired 
ventrosubmedian carinae of metasomal seg- 
ments I-IV separate Scorpionidae from Hemis- 
corpiidae, Heteroscorpionidae and Urodacidae; 
rounded laterodistal lobes of the telotarsi sepa- 
rate Scorpionidae from Heteroscorpionidae and 


Hormuridae; absence of a subaculear tubercle on 
the telson vesicle separates Scorpionidae from 
Diplocentridae. 

INcLUDED TAxa: As redefined in the present 
contribution, Scorpionidae comprises 18 genera 
and 152 species grouped into four extant subfami- 
lies: Heterometrinae Simon, 1879, stat. nov.; Opis- 
tophthalminae Rossi, 2016, stat. nov.; Pandininae 
Thorell, 1876; Scorpioninae Latreille, 1802. 

DistTRriBuTION: Africa: Algeria, Angola, Benin, 
Botswana, Burkina Faso, Cameroon, Central Afri- 
can Republic, Chad, Congo, Cote d'Ivoire, Demo- 
cratic Republic of Congo, Egypt, Equatorial Guinea 
(including Bioko Island), Eritrea, Ethiopia, Gabon, 
the Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, 
Lesotho, Liberia, Libya, Malawi, Mali, Mauritania, 
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Morocco, Mozambique, Namibia, Nigeria, Senegal, 
Sierra Leone, Somalia, South Africa, Sudan, Swazi- 
land, Tanzania, Togo, Tunisia, Zambia, Zimbabwe. 
Asia: Bangladesh, Brunei, Cambodia, India (includ- 
ing the Andaman and Nicobar islands), Indonesia, 
Iran, Iraq, Israel and the Palestinian territories, Jor- 
dan, Kuwait, Laos, Lebanon, Malaysia, Myanmar, 
Nepal, the Philippines, Qatar, Saudi Arabia, Soma- 
lia, Singapore, Sri Lanka, Syria, Thailand, Turkey, 
Vietnam, Yemen. 

Heterometrinae are endemic to Asia, with great- 
est species richness and endemism in India, fol- 
lowed by Indonesia. Opistophthalminae are 
endemic to Africa, with greatest species richness 
and endemism in South Africa, followed by 
Namibia. Pandininae are near endemic to Africa 
(including the Arabian Peninsula), with greatest 
species richness and endemism in Somalia. Scor- 
pioninae is the most widespread scorpionid sub- 
family, extending from the West African countries 
of Benin and Senegal, across North Africa to Iran, 
but the greatest species richness and endemism 
occurs in Morocco, Only two scorpionid subfami- 
lies occur in the same country and the greatest 
scorpionid species richness and endemism occurs 
in South Africa. 


Key to the Subfamilies of 
Scorpionidae Latreille, 1802 


1. Stridulatory organs, comprising a “rasp” 
(granular tubercles) and “scraper” (stridula- 
tory setae or scaphotrix), present on opposing 
surfaces of coxae of pedipalps and first pair of 
legs; counts of pro- and retroventral spini- 
form macrosetae similar on telotarsi I and II 
and on Hl and IV........... cece renee eres 2 

- Stridulatory organs absent from opposing 
surfaces of coxae of pedipalps and first pair 
of legs; counts of pro- and retroventral spini- 
form macrosetae increasing from telotarsi I 
and II to TTandIV.............0.. eee eee 3 

2. Pedipalps orthobothriotaxic, with 26 
trichobothria (patella with 13 trichobothria 
in e series and 3 trichobothria in v series; 
chela with 4 trichobothria in V series and 2 


trichobothria in i series); granular tubercles 
of “rasp” and stridulatory setae (scaphotrix) 
of “scraper” situated on coxae of first leg and 
pedipalp, respectively .............0.0005 
bre duds Heterometrinae Simon, 1879, stat. nov. 
— Pedipalps neobothriotaxic major, with more 
than 26 trichobothria (patella with more 
than 13 trichobothria in e series and more 
than 3 trichobothria in v series; chela usually 
with more than 4 trichobothria in V series 
and often with more than 2 trichobothria in 
i series); granular tubercles. of “rasp” and 
stridulatory setae (scaphotrix) of “scraper” 
situated on coxae of pedipalp and first leg, 
respectively, ...... Pandininae Thorell, 1876 
3. Pedipalps neobothriotaxic, with more than 
26 trichobothria (patella with more than 13 
trichobothria in e series and often more than 
3 trichobothria in v series; chela rarely with 
more than 4 trichobothria in V series); che- 
liceral coxae usually with stridulatory setae 
(scaphotrix) on prodorsal surfaces and che- 
moreceptive lamelliform setae (trichocopae) 
on promedian surfaces ..............000. 
... Opistophthalminae Rossi, 2016, stat. nov. 
- Pedipalps orthobothriotaxic, with 26 
trichobothria (patella with 13 trichobothria 
in e series and 3 trichobothria in v series; 
chela with 4 trichobothria in V series); che- 
liceral coxae without stridulatory setae (sca- 
photrix) on prodorsal surfaces and without 
chemoreceptive lamelliform setae 
(trichocopae) on promedian surfaces ..... 
arnhy slg hta pt nats Scorpioninae Latreille, 1802 


Subfamily Heterometrinae Simon, 1879, 
Stat. nov. 


Figures 1-10, 15-251, tables 1-5 


Heterometridae Simon, 1879: 92, 115, 
type genus: Heterometrus Ehrenberg, 1828 
(part) [= Scorpio Linnaeus, 1758}. 
Pandininae: Rossi, 2016a: 19, 20, 22, 26 (part). 
Heterometrini: Rossi, 2016a: 19, 20, 25, 26. 
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FIGURE 14. Map of South India and Sri Lanka, plotting known locality records of Rugodentus keralaensis 
Bastawade et al., 2005, stat. rev., based on verified records from virtual museums and the literature. 
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DiaGnosis: Heterometrinae are the sister 
group of Pandininae (Prendini, 2000a; Pren- 
dini et al., 2003). Both subfamilies share the 
following characters, by means of which they 
can be separated from Opistophthalminae and 
Scorpioninae: presence of a stridulatory organ, 
comprising a “rasp” (granular tubercles) and 
“scraper” (stridulatory setae or scaphotrix), on 
opposing surfaces of the coxae of the pedi- 
palps and the first pair of legs; similar counts 
of pro- and retroventral spiniform macrosetae 
on telotarsi I and II and on III and IV. Hetero- 
metrinae can be separated from Pandininae by 
means of the following characters: pedipalps 
orthobothriotaxic, with 26 trichobothria 
(patella with 13 trichobothria in e series and 3 
trichobothria in v series; chela with 4 
trichobothria in V series and 2 trichobothria 
in i series); granular tubercles of “rasp” and 
stridulatory setae (scaphotrix) of “scraper” 
situated on coxae of first leg and pedipalp, 
respectively. Heterometrinae can be further 
separated from Opistophthalminae by means 
of the following characters: pedipalps 
orthobothriotaxic, with 26 trichobothria 
(including 13 trichobothria in e series of 
patella); cheliceral coxae without stridulatory 
setae (scaphotrix) on prodorsal surfaces and 
chemoreceptive lamelliform setae 
(trichocopae) on promedian surfaces. Hetero- 
metrinae can be further separated from Scor- 
pioninae by means of the following characters: 
digital carina of pedipalp chela obsolete; meso- 
somal sternite VII usually without paired ven- 
trosubmedian and ventrolateral carinae. 

INCLUDED Taxa: As redefined in the present 
contribution, Heterometrinae includes seven 
genera and 41 species: Chersonesometrus Couz- 
ijn, 1978, stat. nov. et stat. rev.; Deccanometrus, 
gen. nov.; Gigantometrus Couzijn, 1978, stat. 
nov.; Heterometrus Ehrenberg, 1828; Javanime- 
trus Couzijn, 1981, stat. nov. et stat. rev.; Sahya- 
drimetrus, gen. nov.; Srilankametrus Couzijn, 
1981, stat. nov. et stat. rev. 

DISTRIBUTION: Asia: Bangladesh, Brunei, 
Cambodia, China (including Hainan Island and 


Tibet Autonomous Region), India (including the 
Andaman and Nicobar Islands), Indonesia (Babi, 
Bali, Bangka, Batu Islands, Belitung, Bengkalis, 
Java, Kalimantan, Madura, Mentawai Islands, 
Miang-Besar, Nias, Riau Islands, Siberut, Simeu- 
lue, Sumatra, Weh), Laos, Malaysia (mainland, 
Langkawi, Penang, Tinggi, and Tioman islands, 
Sabah and Sarawak), Myanmar (mainland, 
Myeik Islands), Nepal, Pakistan, the Philippines 
(Balabac, Luzon, Mindanao, Palawan, Panay, 
Tawi Tawi), Singapore, Sri Lanka, Thailand 
(mainland, Ko Chang, Ko Lanta, Ko Muk, Ko 
Samui, Phi Phi islands and Phuket), Vietnam 
(mainland, Phu Quoc Island). 

Heterometrinae are distributed from India 
and Sri Lanka throughout the Southeast Asian 
mainland and archipelagos as far as Wallace’s 
Line (Vachon, 1953; Couzijn, 1981; Prendini 
et al., 2003), where they mostly inhabit tropi- 
cal and subtropical rainforests, moist and dry 
tropical deciduous forests, and tropical thorn 
forests (Couzijn, 1981; Tikader and Bastawade, 
1983; Sissom, 1990). Reports of Heterometrus 
from the Indonesian islands of Sulawesi and 
Halmahera (Meise, 1932: 662; Takashima, 1945: 
90), to the east of Wallace’s Line, have never 
been confirmed (Couziijn, 1981: 175, 178). 

Eco.ocy: The ability to construct burrows 
has been confirmed in all genera of Hetero- 
metrinae (Couzijn, 1981; Hull-Williams, 1989; 
Khatavkar and More, 1990; Shivashankar and 
Veeresh, 1991; Shivashankar, 1992, 1994; Tare 
et al., 1993; Prendini et al., 2003; Javed et al., 
2010a; Pande et al., 2012; Tahir and Prendini, 
2014). Burrows are constructed in loamy riv- 
erbanks and other sloping ground, at the base 
of stones and among the roots of trees (Couz- 
ijn, 1981; Shivashankar, 1994; fig. 12). As in 
some species of Pandininae, composite, multi- 
entranced burrows containing multiple (up to 
15) related individuals of different ages have 
been recorded in some species, e.g., Chersone- 
sometrus madraspatensis and Deccanometrus 
xanthopus (Shivashankar, 1994; Prendini et al., 
2003; Javed et al., 2010a). In others, e.g., Het- 
erometrus longimanus (Herbst, 1800) and H. 
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spinifer, mixed age groups of related and unre- 
lated individuals cohabit with minimal aggres- 
sion or cannibalism in laboratory terraria 
(Harrison, 1954; Polis and Lourenco, 1986) 
and, according to some evidence, this also 
occurs in the wild (Schultze, 1927). 

Few ecological data are available for most 
Heterometrinae. However, the thickened meta- 
soma, short, robust legs with stout, spiniform 
macrosetae distributed laterally and distally on 
the basitarsi, and curved telotarsal ungues of 
most genera occurring in South Asia, as well 
as the Southeast Asian Javanimetrus, are con- 
sistent with the fossorial, pelophilous ecomor- 
photype (Prendini, 2001b). Gigantometrus 
often inhabits termitaria and most if not all 
species of Heterometrus appear to be lapidico- 
lous or corticolous as well as fossorial. For 
example, H. longimanus is often found under 
the loose bark of dead standing trees, under 
decaying trunks and logs, or in the cavities of 
rotten tree stumps (Schultze, 1927; Prendini et 
al., 2003). Furthermore, the morphology of the 
species of Heterometrus differs from that of 
most South Asian genera in elongation of the 
legs, absence of a retrolateral row of spiniform 
macrosetae on the leg tibia, presence of 
strongly curved ungues and an enlarged, 
curved pseudonychium (dactyl) on the telo- 
tarsi, and enlarged median ocelli. Although 
such characters are uncommon among scor- 
pionids, they occur in arboreal chactids (e.g., 
Chactas Gervais, 1844) and hormurids (e.g., 
Hormurus Thorell, 1876, and some species of 
Opisthacanthus), and are regarded as cortico- 
lous adaptations to an arboreal habitat (Pren- 
dini, 2001b). Although some species of 
Chersonesometrus and Deccanometrus are dor- 
soventrally compressed and evidently semi- 
lithophilous, inhabiting the cracks and crevices 
of rock outcrops, no Heterometrinae exhibit 
psammophilous adaptations. 

CONSERVATION StTaTus: Several species of 
Heterometrinae are harvested and consumed for 
food in Southeast Asia and for narcotic or 
medicinal purposes in India and Pakistan (Men- 
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zel and D'Aluisio, 1998; Prendini et al., 2003; 
Majumder and Dey, 2005; Tahir and Prendini, 
2014), 

Various species of Heterometrinae are readily 
available in Europe, the United States, China, 
and Japan for the exotic pet trade because their 
impressive size and fearsome appearance are 
highly prized by collectors. An extensive litera- 
ture exists on the captive husbandry of Asian for- 
est scorpions (e.g., Nemenz and Gruber, 1967; 
Hull-Williams, 1986; Hosoi, 1990; Dupre, 1993; 
Gopalakrishnakone et al., 1995; Condevaux-Lan- 
loy, 1996; Mahsberg et al., 1999; Rubio, 2000). 
The following species and countries of origin 
have been personally recorded in the trade: C. 
fulvipes (India, Pakistan); C. madraspatensis 
(India); D. bengalensis (India); D. obscurus 
(India); G. swammerdami (India); H. laevigatus 
(Myanmar, Thailand); H. petersii (Singapore); H. 
silenus (Vietnam); H. spinifer (Malaysia); J. cya- 
neus (Indonesia). Due to the difficulties involved 
in the identification of Heterometrus species, 
especially those occurring in Southeast Asia 
(Dupré, 1989), species are often advertised under 
talse or erroneous names. 

In addition to being sold alive as pets, many 
Southeast Asian Heterometrus are dried and 
mounted in glass cases or set in resin to be sold 
as curios. Heterometrus laoticus, H. silenus, and 
H. spinifer have been observed for sale as curios 
in the United States, U.K. and South Africa. 

Unfortunately, wild populations of Hetero- 
metrinae are expected to be slow to repopulate 
after harvesting for the following reasons. 
Females have gestation periods up to 12 months 
(Subburam and Reddy, 1978a) and produce 
rather small broods (30-35) compared with 
other scorpions (Schultze, 1927; Mathew, 1956; 
Polis and Sissom, 1990; Shivashankar, 1994; 
Condevaux-Lanloy, 1996). Young are relatively 
altricial, spending several months in the mater- 
nal burrow before dispersing (Schultze, 1927; 
Shivashankar, 1994), thereby further protract- 
ing the period before a female can give birth to 
her next brood. Age to sexual maturity is 4-7 
yr in these scorpions (Polis and Lourenco, 
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1986; Polis and Sissom, 1990), during which 
period most juveniles experience natural pre- 
dation (including cannibalism). 

These factors suggest that species of Hetero- 
metrinae are extremely vulnerable to overhar- 
vesting and, unlike Pandininae, three species of 
which receive CITES protection (IUCN, 1994; 
Lourenco and Cloudsley-Thompson, 1996), no 
species of Heterometrinae is currently CITES 
listed. The apparently restricted distributional 
ranges of many species provide further cause for 
concern, given that the remaining wild popula- 
tions are threatened not only by overexploitation 
but also by continued habitat destruction (e.g., 
through deforestation), Many Heterometrinae 
appear to be restricted to virgin habitat (e.g., 
Schultze, 1927) and may thus be regarded as 
equilibrium species, 

REMARKS: Rossi (2016a) recognized the Asian 
scorpionids as a tribe of Pandininae Thorell, 1876, 
for reasons unspecified. The two lineages are sister 
taxa, with similar levels of taxonomic and mor- 
phological diversity, hence it is appropriate to 
elevate Heterometrini to the rank of subfamily, 
iLe., Heterometrinae Simon, 1879, stat. nov. 


Key to the Genera and Species 
of Asian Forest Scorpions 
(Heterometrinae Simon, 1879, stat. nov.) 


1, Carapace rostrolateral margin distinctly 
incised adjacent to posterior lateral ocelli; 
median ocelli relatively large, distance 
between them less than an ocellus width (fig. 
23B, C); pedipalp patella proventral carina 
with prominent spiniform granule (fig. 186); 
pedipalp chela manus dorsal surface (adult 
3 ) depression proximal to fixed finger pres- 
ent and distinct (fig. 187B); legs I and II 
tibiae, pro- and retrolateral surfaces with 
scattered, setiform macrosetae, not arranged 
in definite row; legs I-IV telotarsi, pseud- 
onychium (dactyl) prominent and acumi- 
nate (fig. 5SOE-H). 0... eee cece n eee e es 
preeata ide 2. (Heterometrus Ehrenberg, 1828) 
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Carapace rostrolateral margin entire; 
median ocelli relatively small, distance 
between them equal to or greater than an 
ocellus width (figs. 17A, B, 18A, B, 19C, D, 
25A, B, 26E, FE, 28A, B); pedipalp patella pro- 
ventral carina without prominent spiniform 
granule (figs. 89, 132, 149, 195, 217, 240); 
pedipalp chela manus dorsal surface (adult 
3) depression proximal to fixed finger absent 
or obsolete (figs. 90, 133, 150, 196, 218, 241); 
legs | and II tibiae, pro- and retrolateral sur- 
faces with row of two or three spiniform mac- 
rosetae; legs I-IV telotarsi, pseudonychium 
(dactyl) usually reduced and rounded (figs. 
45A-D, 46E-H, 49A-D, 53E-H, 55I]-L, 


Telson blackish, as dark as metasomal seg- 
TURESEIE Vy ssn dabeh cel acnfd ofa ja ff sodas: cena} ofate abate hace 5 
Pedipalp (2) short, femur length : poste- 
rior carapace width ratio (FL:PCW) < 0.77 
and femur length : carapace length ratio 
(FL:CL) < 0.74 (fig. 184); chela movable fin- 
ger, second (subproximal) lobe (d') more 
strongly developed than other lobes on 
movable finger, with correspondingly well- 
developed notch in fixed finger (figs. 187B, 
188B); leg II basitarsus proventral surface, 
macroseta st setiform (fig. 50F)........... 
oa Heterometrus petersii (Thorell, 1876) 
and Heterometrus spinifer (Ehrenberg, 1828) 
Pedipalp (d) long, FL:PCW = 0.80 and 
FL:CL = 0.76 (figs. 159, 174); chela movable 
finger, second (subproximal) lobe (d') simi- 
lar to or barely larger than other lobes on 
movable finger (figs. 162A, 177B, D); leg II 
basitarsus proventral surface, macroseta st 
usually spiniform (fig. 52B, F)........0.005 4 
Carapace interocular surface (d) frontal 
lobes and medial region granular, with 
smooth areas (fig. 22A); posterolateral sur- 
faces () granular (fig. 22B); pedipalp chela 
manus dorsal surface shallowly reticulate 
(figs. 162A, 163A); leg III basitarsus retro- 
ventral surface, macroseta sb spiniform (fig. 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


oY) ©) Heterometrus glaucus 
(Thorell, 1876), comb. nov. et stat. rev. 
Carapace interocular surface (3) granular 
along median longitudinal and anterior 
bifurcated sulci only (fig. 22C); posterolat- 
eral surfaces (2) smooth or nearly so (fig. 
22D); pedipalp chela manus dorsal surface 
smooth or nearly so (fig. 177A, B); leg II 
basitarsus retroventral surface, macroseta 
sb setiform (fig. 52G)............... 0. ee eee 
... Heterometrus longimanus (Herbst, 1800) 
Pedipalp (d) long, FL:PCW = 0.80 and 
FL:CL 2 0.76 (figs. 164, 189A, B); legs I and 
II basitarsi proventral surfaces, macroseta st 
spiniform (figs. 50A, B, 53A, B).......... 6 
Pedipalp (d¢) short, FL:PCW < 0.77 and 
FL:CL < 0.74 (figs. 169, 179A, 180A); legs I 
and II basitarsi proventral surfaces, macro- 
seta st setiform (fig. 51A, B, E, F).......... 7 
Carapace interocular surface entirely smooth 
(d) (fig. 23A) or granular along median lon- 
gitudinal and anterior bifurcated sulci only 
(2) (fig. 23B); pedipalp chela manus prome- 
dian carina (2) absent or obsolete; chela 
movable finger, second (subproximal) lobe 
(3) more strongly developed than other 
lobes on movable finger, with correspond- 
ingly well-developed notch in fixed finger 
(figs. 167B, 168B).................006. 
ene cece eee nees Heterometrus laevigatus 
(Thorell, 1876), comb. nov. et stat. rev. 
Carapace interocular surface frontal lobes 
and medial region granular, with smooth 
areas (d, ©) (fig. 22E, F); pedipalp chela 
manus promedian carina (2) present, gran- 
ular (fig. 192B); chela movable finger, second 
(subproximal) lobe (¢) similar to or barely 
larger than other lobes on finger (fig. 191A) 
Lee eeee Heterometrus thorellii (Pocock, 1892) 
Carapace interocular surface entirely smooth 
(fig. 24A, B); anterolateral, mediolateral, and 
posterolateral surfaces (¢) smooth or nearly 
so (fig. 24B); mesosomal tergites I-VI (¢), 
mesial and lateral surfaces smooth......... 
bene eees Heterometrus laoticus Couzijn, 1981 


10. 
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Carapace interocular surface often granular 
along median longitudinal and anterior 
bifurcated sulci only (fig. 24C, D); anterolat- 
eral, mediolateral, and posterolateral sur- 
faces (2) granular (fig. 24D); mesosomal 
tergites I-VI (¢), mesial surfaces smooth 
and lateral surfaces granular.....Heterometrus 
silenus (Simon, 1884), comb. nov. et stat. rev. 
Pedipalp chela manus dorsal secondary, digi- 
tal and retromedian carinae distinct from 
intercarinal surfaces, entirely to predomi- 
nantly granular or entirely to predominantly 
costate, and/or dorsal intercarinal surface 
granular, without reticulation (figs. 90A, 
91A, 150A, 151A, 241A, 242A)............. 9 
Pedipalp chela manus dorsal secondary, digi- 
tal and retromedian carinae absent or obso- 
lete, not distinct from intercarinal surfaces, 
and/or dorsal intercarinal surface smooth or 
granular, and shallowly reticulate (figs. 133A, 
134A, 196A, 197A, 218A, 219A)......... 27 
Carapace median ocular tubercle postero- 
medial (fig. 17A, B), distance from carapace 
anterior margin : carapace length (CAM:CL) 
0.51-0.62; pedipalp chela manus retrome- 
dian carina more pronounced than digital 
carina (figs. 90A, 91A).............. 
idee cece e eee een eens 10 (Chersonesometrus 
Couzijn, 1978, stat. nov. et stat. rev.) 
Carapace median ocular tubercle anterome- 
dial to medial (figs. 18A, B, 28A, B), CAM:CL 
0.40-0.50; pedipalp chela manus digital and 
retromedian carinae similarly developed, 
may be absent or obsolete (figs. 150A, 151A, 
QALA, 242A)... ccc e ccc cccccccecceuueees 19 
Cheliceral movable finger prodistal (DI) and 
retrodistal (DE) teeth unequal, with DE 
tooth considerably smaller than DI tooth, 
aligned longitudinally and not opposable; 
pedipalp chela (adult ¢) sparsely setose 
(figs. 90, 97, 108)... 0... cee eee eee eee 11 
Cheliceral movable finger, prodistal (DI) and 
retrodistal (DE) teeth subequal, with DE 
tooth only slightly smaller than DI tooth, 
and opposable, i.e., forming a bicusp; pedi- 
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palp chela (adult 6) moderately to densely 
setose (figs. 87, 100, 104, 113A).......... 15 
Carapace dorsoventrally compressed, lateral 
surfaces sloping gently (fig. 16A, B); meta- 
somal segment V dorsal intercarinal surface 
(eo se Pan eat chk k awe yhcly huey eter coy 12 
Carapace vaulted, lateral surfaces sloping 
moderately to steeply (figs. 16C, D, 17); 
metasomal segment V dorsal intercarinal 
surface (d ) smooth (fig. 61A, C)......... 13 
Carapace interocular surface (¢) frontal 
lobes and medial region granular, with 
smooth areas (fig. 16A); pedipalp chela 
manus dorsal secondary, subdigital, and dig- 
ital carinae (d) absent or obsolete; legs pale 
or very lightly infuscate (fig. 81A, B); meso- 
somal tergites I-VI, mesial surfaces granular 
cae Chersonesometrus bastawadei, sp. nov. 
Carapace interocular surface (¢) granular 
along median longitudinal and anterior 
bifurcated sulci only (fig. 16B); pedipalp 
chela manus dorsal secondary, subdigital, 
and digital carinae (¢) present and entirely 
to predominantly granular; legs dark or 
heavily infuscate (fig. 81C, D); mesosomal 
tergites I-VI, mesial surfaces smooth 
Sty Seen As, MOU nent Chersonesometrus 
wroughtoni (Pocock, 1899), comb. nov. 
Carapace interocular surface (¢) entirely 
smooth (fig. 17B); pedipalp chela manus 
dorsal surface (between dorsomedian and 
digital carinae) relatively flat (figs. 90A, 
91A); dorsal secondary and subdigital cari- 
nae (d) absent or obsolete; legs I and II 
basitarsi retroventral surfaces, macroseta st 
spiniform (fig. 45A, B).... Chersonesometrus 
fulvipes (C.L. Koch, 1837), comb. nov. 
Carapace interocular surface (¢) granular 
along median longitudinal and anterior fur- 
cated sulci only (figs. 16D, 17D); pedipalp chela 
manus manus dorsal surface (between dorso- 
median and digital carinae) curved, slightly to 
markedly convex (figs. 97A, 98A, 108A, 109A); 
dorsal secondary and subdigital carinae (3) 
present and entirely to predominantly granular; 


14. 
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legs I and II basitarsi retroventral surfaces, mac- 
roseta st setiform (fig. 45E, EI,J)............ 14 
Carapace posterolateral surfaces (2) 
granular (fig. 17D); pedipalp (d) long, 
FL:PCW = 0.80 and FL:CL = 0.76 (fig. 
95A, B); chela manus (d) narrow, dorsal 
intercarinal surface, maximum distance 
between dorsomedian and dorsal second- 
ary carinae (DMC-DSC) similar to maxi- 
mum distance between dorsal secondary 
and digital carinae (DSC-DC); chela 
infuscate, similar in color to femur and 
Datel gece ts wee ess Chersonesometrus 
madraspatensis (C.L. Koch, 1837), comb. nov. 
Carapace posterolateral surfaces (2) 
smooth or nearly so (fig. 16D); pedipalp 
(3) short, FL:PCW < 0.77 and FL:CL < 
0.74 (fig. 106A, B); chela manus (¢ ) broad, 
dorsal intercarinal surface, DMC-DSC 
greater than DSC-DC; chela immaculate, 
paler than femur and patella................. 
... Chersonesometrus shivashankari, sp. nov. 


15. Pedipalp chela manus dorsal surface, proxi- 


mal margin (lobe) markedly curved (figs. 
94A, 104A, 105A), proximal to proximal 
margin of manus condyle (articulation with 
patella); chela manus (6) broad, dorsal 
intercarinal surface, DMC-DSC greater than 
DSC-DC; metasomal segment V dorsal 
intercarinal surface (d) granular........ 16 
Pedipalp chela manus dorsal surface, proxi- 
mal margin (lobe) moderately curved (figs. 
86A, 87A, 100A, 113), aligned with or proxi- 
mal to proximal margin of retrolateral sur- 
face, or aligned with proximal margin of 
manus condyle; chela manus (d¢) narrow, 
dorsal intercarinal surface, DMC-DSC simi- 
lar to DSC-DC; metasomal segment V dor- 
sal intercarinal surface (4d) smooth...... 17 


16. Carapace interocular surface frontal lobes and 


medial region granular, with smooth areas 
(3), granular along medial longitudinal and 
anterior bifurcated sulci only (¢) (fig. 16F); 
legs pale or very lightly infuscate (fig. 92) 
ess Chersonesometrus hendersoni, sp. nov. 
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Carapace interocular surface granular along 
medial longitudinal and anterior bifurcated 
sulci only (d') (fig. 15C) or frontal lobes and 
medial region granular, with smooth areas 
(3, 2) (fig. 15C, D); legs dark or heavily 
infuscate (figs. 101, 102) ..............20004. 
sislagalalyte bestia Chersonesometrus pelekomanus 
(Couzijn, 1981), comb. nov. et stat. rev. 
Pedipalp chela manus dorsal secondary, sub- 
digital, and digital carinae (d}), and patella 
retromedian carinae ( ) entirely to predomi- 
nantly costate; manus dorsal surface granular 
and shallowly reticulate (fig. 100A); patella 
dorsal surface convex, axis of dorsomedian 
carina dorsal to axis of retrodorsal carina (fig. 
994A, B); leg III basitarsus retroventral surface, 
macroseta sb spiniform; metasomal segments 
dorsosubmedian carinae (@ ) granular or cos- 
tate-granular on segments I-IV.............. 
sates Chersonesometrus nathanorum, sp. nov. 
Pedipalp chela manus dorsal secondary, 
subdigital, and digital carinae (d), and 
patella retromedian carinae (¢) entirely 
to predominantly granular; manus dorsal 
surface predominantly granular (figs. 
86A, 87A, 113); patella dorsal surface flat 
(or nearly so), axes of dorsomedian and 
retrodorsal carinae in same plane (figs. 
85, 112); leg III basitarsus retroventral 
surface, macroseta sb setiform (fig. 43C, 
K); metasomal segments dorsosubmedian 
carinae (2) granular or costate-granular 
on segments III and IV or IV, costate on 
land II or I-III (fig. 58B, E)............. 18 
Pedipalp chela manus manus dorsal sur- 
face (between dorsomedian and digital 
carinae) curved, slightly convex (figs. 86A, 
87A); mesosomal tergites I-VI (2), lat- 
eral surfaces granular; sternite VII, ven- 
tral surface with moderately to strongly 
developed pairs of ventrosubmedian and 
ventrolateral carinae; metasomal seg- 
ments I-IV dorsosubmedian carinae 
(3) granular or costate-granular on seg- 
ments LalVi uate Chersonesometrus 
beccaloniae (Kovarik, 2004), comb. nov. 


19. 


20. 
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Pedipalp chela manus dorsal surface (between 
dorsomedian and digital carinae) flat (fig. 
113); mesosomal tergites I-VI (@), lateral 
surfaces smooth; sternite VII, ventral surface 
with pair of weakly developed ventrolateral 
carinae; metasomal segments I-IV dorso- 
submedian carinae (d) granular or costate- 
granular on segments III and IV or IV, costate 
on I and II or [-Ill......... Chersonesome- 
trus tristis (Henderson, 1919), comb. nov. 
Carapace anterolateral margins, dorsal 
aspect, converging gradually anteriorly 
(fig. 18A, B); superciliary carinae with 
anterocular extensions; interocular surface 
frontal lobes and medial region granular 
with smooth areas; pedipalp chela manus 
dorsomedian carina continuous to proxi- 
mal margin (figs. 150A, 151A); pecten first 
proximal median lamella (scape) (2) dis- 
tinctly angular, > 90° but < 180° (fig. 32B); 
metasomal segments I and II, length mark- 
edly greater than width (figs. 67A, 69A); 
segment V dorsosubmedian carinae par- 
tially developed (fig. 67A); telson vesicle 
(2), width greater than metasomal seg- 
wienit V ‘width. fancies itv, 20 
(Gigantometrus Couzijn, 1978, stat. nov.) 
Carapace anterolateral margins, dorsal 
aspect, converging slightly to subparallel 
anteriorly (fig. 28A, B); superciliary carinae 
without anterocular extensions; interocular 
surface usually entirely smooth; pedipalp 
chela manus dorsomedian carina becoming 
obsolete proximally (figs. 241A, 242A); pec- 
ten first proximal median lamella (scape) 
(2) straight or shallowly curved (fig. 
42B); metasomal segments I and II, length 
approximately equal to or less than width 
(figs. 76D, 78D); segment V dorsosubme- 
dian carinae absent or vestigial (fig. 76D); 
telson vesicle (2), width approximately 
equal to or less than metasomal segment 
Vr WHGELS Se oe le! Actes Aactle 21 (Srilankame- 
trus Couzijn, 1981, stat. nov. et stat. rev.) 
Carapace, pedipalps, tergites and metasoma 
dark reddish brown; pedipalp chela immac- 
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ulate, paler than femur and patella; chela 
manus prodorsal margin sloping gently to 
low hump proximal to base of fixed finger 
(figs. 150, 151); fixed finger markedly 
curved; legs pale, lightly infuscate or dark, 
heavily infuscate (figs. 147, 148); metasomal 
segments robust (figs. 147, 148)........... 
eee eee ee eee eens Gigantometrus 
swammerdami (Simon, 1872), comb. nov. 
Carapace, pedipalps, tergites and metasoma 
very dark reddish or brownish black; pedi- 
palp chela infuscate, similar in color to 
femur and patella; chela manus prodorsal 
margin sloping steeply and continuously to 
base of fixed finger (figs. 155, 156); fixed fin- 
ger gently curved; legs very dark, heavily 
infuscate (figs. 152, 153); metasomal seg- 
ments relatively slender (figs. 152, 
153)... ee ee eee ee Gigantometrus titanicus 
(Couzijn, 1981), comb. nov. et stat. rev. 
Carapace slightly to markedly dorsoventrally 
compressed, lateral surfaces sloping gently (fig. 
28); pedipalp chela dorsomedian carina obso- 
lete on fixed finger and manus (figs. 241A, 
242A, 246A, 248A, 250A, 251A); telson vesicle 
globose (figs. 238, 239, 243, 244)........ 22 
Carapace vaulted, lateral surfaces sloping 
moderately to steeply (fig. 27); pedipalp chela 
dorsomedian carina pronounced, costate on 
fixed finger and distally on manus (figs. 228A, 
229A, 232A, 233A, 236A, 237A); telson vesi- 
cle elongate (figs. 225, 226, 230, 234)....... 24 
Pedipalp chela (adult d) sparsely setose 
(figs. 248, 250); chela manus dorsal second- 
ary, subdigital, digital, and retromedian cari- 
nae entirely to predominantly granular; legs 
I and II basitarsi retroventral surfaces, mac- 
roseta st spiniform (fig. 57], J); mesosomal 
tergites I-VI, lateral surfaces granular; telson 
usually dark reddish brown, paler than 
metasomal segment V....... Srilankametrus 
serratus (Pocock, 1900), comb. nov. 
Pedipalp chela (adult ¢ ) moderately to densely 
setose (fig. 241); chela manus dorsal secondary, 
subdigital, digital, and retromedian carinae 
absent or obsolete; legs I and II basitarsi retro- 


23. 


24. 
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26. 
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ventral surfaces, macroseta st setiform (fig. 
57A, B, E, F); mesosomal tergites I-VI, lateral 
surfaces smooth; telson blackish, as dark as 
metasomal segment V...............0.04. 23 
Carapace anterolateral and mediolateral sur- 
faces entirely smooth (fig. 28A, B); pedipalp 
chela manus dorsal surface (between dorso- 
median and digital carinae) curved, slightly 
to markedly convex (figs. 241A, 242A); 
metasomal segments I-IV dorsosubmedian 
carinae costate on segments I-IV (fig. 
TOD)... ccc cece cece eee ees Srilanka- 
metrus indus (DeGeer, 1778), comb. nov. 
Carapace anterolateral and mediolateral sur- 
faces granular (fig. 28D); pedipalp chela 
manus dorsal surface (between dorsomedian 
and digital carinae) flat (fig. 246A); meta- 
somal segments I-IV dorsosubmedian cari- 
nae granular or costate-granular on segments 
I-IV (fig. 76E) ...... 0. cece eee eee eee 
been cece eens Srilankametrus pococki, sp. nov. 
Pedipalp chela manus dorsal secondary and 
subdigital carinae entirely to predominantly 
granular (figs. 228A, 229A, 232A, 233A).....25 
Pedipalp chela manus dorsal secondary and 
subdigital carinae entirely to predominantly 
costate (figs. 236A, 237A).............04- 26 
Carapace interocular surface (¢, 2) frontal 
lobes and medial region granular, with 
smooth areas (fig. 27A, B); pedipalp chela 
manus digital carina (d, 2) absent or obso- 
lete (figs. 228A, 229A); retromedian carina 
(¢) entirely to predominantly granular; legs 
I and II basitarsi retroventral surfaces, mac- 
roseta st spiniform (fig. 56A, B).......... 
bee ec eee e teen ee eens Srilankametrus caesar 
(C.L. Koch, 1841), comb. nov. et stat. rev. 
Carapace interocular surface (d) entirely 
smooth (fig. 27C); pedipalp chela manus 
digital and retromedian carinae (¢) entirely 
to predominantly costate (fig. 232A); legs I 
and II basitarsi retroventral surfaces, macro- 
seta st setiform (fig. 56E, F)................ 
Ledeen eee ee Srilankametrus couzijni, sp. nov. 
Pedipalp chela dorsomedian carina pro- 
nounced, costate on fixed finger and distally 
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on manus (figs. 236A, 237A); legs I and II 
basitarsi retroventral surfaces, macroseta st 
spiniform (fig. 561, J); mesosomal tergites I- 
VI, lateral surfaces granular; metasomal seg- 
ments I-IV dorsosubmedian carinae granular 
or costate-granular on segments I and IV (fig. 
76C); telson blackish, as dark as metasomal 
segment V..........0. eee Srilankametrus 
gravimanus (Pocock, 1894), comb. nov. 
Pedipalp chela dorsomedian carina pro- 
nounced, costate on fixed finger and distal 
three-quarters of manus; legs I and II 
basitarsi retroventral surfaces, macroseta st 
setiform; mesosomal tergites I-VI, lateral 
surfaces smooth; metasomal segments I-IV 
dorsosubmedian carinae granular or cos- 
tate-granular on segments III and IV or IV, 
costate on I and II or I-III; telson dark red- 
dish brown, paler than metasomal segment 
Me aia Lbs cfd abot phasapares ole Srilankametrus yaleensis 
(Kovarik et al,, 2019), comb. nov. 


. Carapace, pedipalps, tergites, and metasoma 


black or greenish black; legs very dark or 
heavily infuscate (figs. 193, 194, 216); cara- 
pace interocular and posterior sutures 
absent; telson vesicle elongate........... 28 
Carapace, pedipalps, tergites, and metasoma 
dark reddish or brownish black, dark red- 
dish brown, pale yellowish brown or yellow- 
ish; legs often pale or lightly infuscate (figs. 
130, 131); carapace interocular suture pres- 
ent; posterior sutures present and extending 
past median ocular tubercle; telson vesicle 
globose..,....... 34 (Deccanometrus, gen, nov.) 
Carapace anterolateral margins, dorsal 
aspect, converging slightly to subparallel 
anteriorly (fig. 25A, B); pedipalp chela (adult 
3) sparsely setose (fig. 196); chela manus 
(3) broad, dorsal intercarinal surface, 
DMC-DSC greater than DSC-DC; manus 
ventral surface angled, axis of retroventral 
carina ventral to axis of ventromedian 
carina; metasomal segment IV, ventral inter- 
carinal surfaces sparsely granular (fig. 
PEE )S del Oe oeke Ae Bit ia BOLE ie Javanimetrus 
cyaneus (C.L. Koch, 1836), comb. nov. 


29, 


30, 


31, 
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Carapace anterolateral margins, dorsal aspect, 
converging gradually anteriorly (fig. 26E, F); 
pedipalp chela (adult ¢) moderately to 
densely setose (fig. 218); chela manus (¢) 
narrow, dorsal intercarinal surface, DMC- 
DSC similar to or less than DSC-DC; manus 
ventral surface flat, axes of retroventral and 
ventromedian carinae in approximately same 
plane; metasomal segment IV, ventral inter- 
carinal surfaces smooth (fig. 75E)....... 
ore fe eS 29 (Sahyadrimetrus, gen. nov.) 
Pedipalp patella retrodorsal carina (2) 
absent or obsolete, retromedian carinae (¢ ) 
present and granular (figs. 201, 214); pedi- 
palp chela manus retrolateral intercarinal 
surfaces (2) granular (figs. 202A, 215A, 
224A); legs I and II basitarsi retroventral 
surfaces, macroseta st spiniform (fig. 54); 
mesosomal tergites I-VI (2) lateral surfaces 
often smooth, ..... 0... cece eee eee eee 30 
Pedipalp patella retrodorsal carina (2) pres- 
ent, as strongly developed as or more 
strongly developed than retromedian carinae 
(2), which are absent or obsolete (fig. 205); 
pedipalp chela manus retrolateral intercari- 
nal surfaces (°) smooth or nearly so (figs. 
207A, 212A, 219A); legs I and II basitarsi 
retroventral surfaces, macroseta st setiform 
(fig. 55); mesosomal tergites I-VI ( ¢ ) lateral 
surfaces granular. .........0.0c cee e ees 32 
Pedipalp (¢d) long, FL:PCW = 0.80 and 
FL:CL = 0.76; patella dorsomedian carina 
(2) present and entirely to predominantly 
granular, and dorsal, retrodorsal, and retro- 
ventral intercarinal surfaces (2) granular 
(Fig, DAB) ee etica dubes Sahyadrimetrus 
rugosus (Couzijn, 1981), comb. et stat. nov. 
Pedipalp (¢d) short, FL:PCW < 0.77 and 
FL:CL < 0.74 (fig. 220); patella dorsome- 
dian carina (2) absent or obsolete and 
dorsal, retrodorsal, and retroventral inter- 
carinal surfaces (2) smooth or nearly so 
Ce ION ih awash ivanct ipetavediede ens 31 
Pedipalp chela manus dorsal intercari- 
nal surface (2) finely to coarsely granu- 
lar (fig. 202A); mesosomal tergites I-VI 
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(2), lateral surfaces smooth; metasomal 
segment IV ventral surface (2) smooth 
(fig. 75A); segment V, dorsolateral cari- 
nae weak and discontinuous to absent (fig. 
ASRS 315 os Vel spas Redesad Redes Sahyadrime- 
trus barberi (Pocock, 1900), comb. nov. 
Pedipalp chela manus dorsal intercarinal 
surface (2) smooth (fig. 224A); mesosomal 
tergites I-VI (@), lateral surfaces granular; 
metasomal segment IV ventral surface (¢ ) 
granular; segment V, dorsolateral carinae 
strong and continuous (fig. 73F)............ 
ee on Sahyadrimetrus tikaderi, sp. nov. 
Carapace moderately dorsoventrally com- 
pressed (fig. 26A, B); posterolateral surfaces 
(2) smooth or nearly so; pedipalp chela 
manus dorsal surface (¢) (fig. 207A) and 
retrolateral intercarinal surfaces (d ) smooth 
or nearly so (fig. 206A); leg III basitarsi pro- 
ventral surfaces, macroseta st spiniform and 
retroventral surfaces, macroseta st setiform 
(fig. 55C); mesosomal tergites I-VI (¢), 
mesial surfaces smooth. ....... Sahyadrime- 
trus kanarensis (Pocock, 1900), comb. noy. 
Carapace vaulted (fig. 26C-—F); posterolateral 
surfaces () granular; pedipalp chela manus 
dorsal surface (2) (figs. 212A, 219A) and 
retrolateral intercarinal surfaces (3d) granu- 
lar or granulo-reticulate (figs. 211A, 218A); 
leg III basitarsi proventral surfaces, macro- 
seta st setiform and retroventral surfaces, 
macroseta st spiniform (fig. 55G, K); meso- 
somal tergites I-VI (d), mesial surfaces 
SPARTA aa. la ote iennlnte ofecacelacesers eveanelt ofnieue obs 33 
Carapace lateral surfaces sloping very steeply 
(fig. 26C, D); interocular surface entirely 
uniformly granular; pedipalp (¢) long, 
FL:PCW = 0.80 and FL:CL = 0,76 (fig. 208); 
chela manus narrow, dorsal intercarinal sur- 
face, DMC-DSC less than DSC-DC........ 
bartered oe Sahyadrimetrus mathewi, sp. nov. 
Carapace lateral surfaces sloping steeply (fig. 
26E, F); interocular surface frontal lobes and 
medial region granular with smooth areas; 
pedipalp (d) short, FL:PCW < 0.77 and 
FL:CL < 0.74 (fig. 216A, B); chela manus 
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broad, dorsal intercarinal surface, DMC- 
DSC similar to DSC-DC. ... Sahyadrimetrus 
scaber (Thorell, 1876), comb. nov. 
Legs very dark or heavily infuscate (figs. 
119, 120, 130, 131, 135); pedipalp patella 
retromedian carinae (2) present and gran- 
ular; mesosomal tergites I-VI (@) lateral 
surfaces usually granular; metasomal seg- 
ments I-IV, ventrosubmedian and ventro- 
lateral carinae more strongly developed on 
Il and IV than on I and II (fig. 66A-C); 
segment V lateral carinae often partial (fig. 
65A-C); telson vesicle (3) width less than 
or equal to metasomal segment V width 
(fis, G4ARMP). ct neateatest sents itnsetent 35 
Legs pale or very lightly infuscate (figs. 123, 
127, 139); pedipalp patella retromedian cari- 
nae (2) absent or obsolete (figs. 124, 128, 
140, 142); mesosomal tergites I-V1 (9) lat- 
eral surfaces smooth; metasomal segments 
I-IV, ventrosubmedian and ventrolateral 
carinae more strongly developed on I and II 
than on III and IV (fig. 66D-G); segment V 
lateral carinae often absent or obsolete (fig. 
65D-G); telson vesicle (d) width greater 
than metasomal segment V width (fig. 
G4D-G), occ ence arte ear eaeenseene ners 37 
Carapace posterolateral surfaces (2) granu- 
lar (fig. 19B); pedipalp patella retrodorsal 
carina (2) absent or obsolete; patella dorsal, 
retrodorsal, and retroventral intercarinal 
surfaces (2) smooth or nearly so; chela 
manus, dorsal surface granular and shal- 
lowly reticulate (fig. 122A, B); leg II] basitar- 
sus retroventral surfaces, macroseta st 
setiform (fig. 46C),......... Deccanometrus 
bengalensis (C.L. Koch, 1841), comb, nov. 
Carapace posterolateral surfaces (@) 
smooth or nearly so (fig. 19D, F); pedipalp 
patella retrodorsal carina (¢) present, as 
strongly developed as, or more strongly 
developed than retromedian carinae; patella 
dorsal, retrodorsal, and retroventral inter- 
carinal surfaces (2) granular; chela manus, 
dorsal surface granular (figs. 133A, 134A, 
137A, 138A); leg III basitarsus retroventral 
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surfaces, macroseta st spiniform (fig. 46G, 


Carapace moderately dorsoventrally com- 
pressed (fig. 19C, D); pedipalp chela 
manus dorsal surface (between dorsome- 
dian and digital carinae) curved, slightly 
to markedly convex; chela manus (¢) 
broad (figs. 133A, 134A), dorsal intercari- 
nal surface, DMC-DSC similar to DSC- 
DC; surface mostly covered in rounded 
granules.............. Deccanometrus 
obscurus (Couzijn, 1981), comb. et stat. nov. 
Carapace markedly dorsoventrally com- 
pressed (fig. 19E, F); pedipalp chela manus 
dorsal surface (between dorsomedian and 
digital carinae) relatively flat; chela manus 
(2) narrow (figs. 137A, 138A), dorsal inter- 
carinal surface, DMC-DSC less than DSC- 
DC; surface entirely covered in pointed 
granules................. Deccanometrus 
phipsoni (Pocock, 1893), comb. nov. 
Carapace vaulted, lateral surfaces sloping 
steeply (fig. 20); cheliceral movable finger 
prodistal (DI) and retrodistal (DE) teeth 
aligned longitudinally and not opposable; 
pedipalp chela manus broad (figs. 125A, 
126A, 143), dorsal intercarinal surface, 
DMC-DSC similar to or greater than DSC- 
DC; manus promedian carina (¢) absent or 
obsolete; metasomal segment I lateral cari- 
nae partial (fig. 65D, G)................4. 38 
Carapace dorsoventrally compressed, lateral 
surfaces sloping gently (fig. 21); cheliceral 
movable finger, prodistal (DI) and retrodis- 
tal (DE) teeth opposable, i.e., forming a 
bicusp; pedipalp chela manus narrow (figs. 
129A, 141A, B), dorsal intercarinal surface, 
DMC-DSC less than DSC-DC; manus pro- 
median carina (2) present and granular; 
metasomal segment I lateral carinae vesti- 
gial (fig. 65E, F)..... 0... eee cece eee eee 39 
Carapace interocular surface granular along 
median longitudinal and anterior bifurcated 
sulci only (3, 2) (fig. 20A, B) posterolateral 
surfaces (2) granular (fig. 20B); pedipalp 
(3d) short, FL:PCW < 0.77 and FL:CL < 0.74 


39. 


NO. 442 


(fig. 123A, B); pedipalp femur prodorsal 
carina present and distinct; patella dorsome- 
dian carina (2) absent or obsolete (fig. 
124A); chela (adult ¢) moderately to densely 
setose; leg III basitarsus retrolateral surface, 
macroseta sb setiform (fig. 47C); leg telotarsi 
laterodistal lobes each with three or more 
spiniform macrosetae (fig. 47A—D); meso- 
somal tergites I-VI (d), mesial surfaces 
smooth; metasomal segments I-IV dorso- 
submedian carinae costate (fig. 64D); telson 
as dark as metasomal segment V............ 
ps bee ae ee see ces sneanwaeue Deccanometrus 
latimanus (Pocock, 1894), comb. nov. 
Carapace interocular surface mostly or 
entirely granular (d) (fig. 20C) or frontal 
lobes and medial region granular, with smooth 
areas (@) (fig. 20D), posterolateral surfaces 
(2) smooth (fig. 20D); pedipalp (¢) long, 
FL:PCW 2 0.80 and FL:CL = 0.76 (fig. 127C, 
D); pedipalp femur prodorsal carina absent or 
obsolete; patella dorsomedian carina (¢) 
present and entirely to predominantly granu- 
lar (fig. 142A); chela (adult ¢) moderately to 
densely setose; leg III basitarsus retrolateral 
surface, macroseta sb setiform (fig. 47G); leg 
telotarsi laterodistal lobes each with only two 
spiniform macrosetae (fig. 47E-H); meso- 
somal tergites I-VI (d), mesial surfaces gran- 
ular; metasomal segments I-IV 
dorsosubmedian carinae granular or costate- 
granular (fig. 64G); telson paler than meta- 
somal segment V............. Deccanometrus 
xanthopus (Pocock, 1897), comb. nov. 
Carapace anterior margin, median notch shal- 
low (fig. 21C); interocular surface granular 
along median longitudinal and anterior bifur- 
cated sulci only, posterolateral surfaces (2) 
granular (fig. 21C); interocular suture absent; 
pedipalp femur prodorsal carina absent or 
obsolete; pedipalp chela immaculate, paler 
than femur and patella; manus dorsal inter- 
carinal surface (2) and retrolateral intercari- 
nal surfaces (d, ¢), finely granular (fig. 
129A); legs I-III basitarsi retroventral sur- 
faces, macroseta st setiform (fig. 48A-—C); 
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metasomal segments I-IV dorsosubmedian 
carinae obsolete (fig. 64E); segment V, dorso- 
lateral carinae weak and discontinuous to 
absent................0005. Deccanome- 
trus liurus (Pocock, 1897), comb. nov. 
— Carapace anterior margin, median notch 
deeply excavated (fig. 21A, B); interocular sur- 
face frontal lobes and medial region granular 
with smooth areas, posterolateral surfaces (@ ) 
smooth (fig. 21B); interocular suture pres- 
ent; pedipalp femur prodorsal carina pres- 
ent and distinct; pedipalp chela infuscate, 
similar in color to femur and patella; manus 
dorsal intercarinal surface () and retrolat- 
eral intercarinal surfaces (5, 2), smooth (fig. 
141A, B); legs I-III basitarsi retroventral sur- 
faces, macroseta st spiniform (fig. 48E-G); 
metasomal segments I-IV dorsosubmedian 
carinae distinct, granular or costate-granular 
(fig. 64F); segment V, dorsolateral carinae 
strong and continuous....... Deccanome- 
trus ubicki (Kovarik, 2004), comb. nov. 


Chersonesometrus Couzijn, 1978, 
stat. nov. et stat. rev. 


Figures 1, 7A, B, D, 8C, E, 9A, B, 10, 15-17, 
29-31, 43-45, 58-63, 79-116, tables 1, 3, 4 


Heterometrus (Chersonesometrus) Couzijn, 1978: 
330, type species by original designation: 
Buthus fulvipes C.L. Koch, 1837 
[= Chersonesometrus fulvipes (C.L. Koch, 
1837)]; 1981: 80, 83, 131, 133, 161, 169-171, 
180, 182, 184, 186-188, 192, figs. 21, 57-59, 
66b, 68, 69 (part); Tikader and Bastawade, 
1983: 519, 520, 573 (part); Fet, 2000: 438; 
Francke, 1985: 8, 18; Prendini, 2000a: 44; 
Prendini et al., 2003: 222, 252, appendix 1; 
Bastawade, 2004: 290 (part); Bastawade et 
al., 2004: 48 (part); Kovarik, 2004: 1; 
Bastawade, 2005: 417; Bastawade and 
Borkar, 2008: 212, 219. 

Heterometrus: Kovarik, 2004: 1, 2, 7, 49, 51, tables 
1, 2 (part); 2009: 34, 35, table 1 (part); Mirza 


et al., 2012: 1, 2 (part); Kovarik et al., 2016: 96, 
100 (part); Rossi, 2016a: 6-9, 15, 19, 20, 25 (part); 
Aswathi and Sureshan, 2017: 9847 (part). 


DiaGnosis: Species of Chersonesometrus may 
be separated from other Asian scorpionid genera 
as follows. The carapace is slightly to markedly 
dorsoventrally compressed, the lateral surfaces 
sloping gently (figs. 15, 16A, B, E, F), in all except 
three species of Chersonesometrus, C. fulvipes, C. 
madraspatensis, and C. shivashankari, in which 
the carapace is vaulted, the lateral surfaces slop- 
ing steeply (figs. 16C, D, 17), as in Gigantome- 
trus, Heterometrus, Javanimetrus, two species of 
Deccanometrus, D. latimanus and D. xanthopus, 
two species of Sahyadrimetrus, S. mathewi and S. 
scaber, and all except three species of Srilanka- 
metrus, S. indus, S. pococki, and S. serratus. The 
carapace anterolateral margins converge gradu- 
ally anteriorly (figs. 15-17) in Chersonesometrus 
but are subparallel anteriorly in Javanimetrus and 
Srilankametrus; the mediolateral margins diverge 
or converge slightly posteriorly (at the postero- 
lateral sulci) in Chersonesometrus, but converge 
markedly posteriorly (at the posterolateral sulci) 
in Gigantometrus, Heterometrus, and three spe- 
cies of Sahyadrimetrus, S. kanarensis, S. mathewi, 
and S. scaber. The carapace rostrolateral margin 
is entire in Chersonesometrus but distinctly 
incised adjacent to the posterior lateral ocelli in 
Heterometrus. Anterocular extensions of the 
superciliary carinae are present in Chersonesome- 
trus but absent in Srilankametrus. The median 
ocelli are relatively small, the distance between 
them equal to or greater than the width of an 
ocellus in Chersonesometrus but relatively large, 
the distance between them less than the width of 
an ocellus in Heterometrus; the median ocular 
tubercle is situated posteromedially, the distance 
from carapace anterior margin : carapace length 
(CAM:CL) 0.51-0.62 in Chersonesometrus, but 
anteromedially to medially, CAM:CL 0.40-0.50 
in all other genera. The interocular suture is 
present in Chersonesometrus but absent in Het- 
erometrus, Javanimetrus, Sahyadrimetrus, one 
species of Deccanometrus, and two species of 
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Srilankametrus. The carapace posterior sutures 
are present, extending past the median ocular 
tubercle, and connected anteriorly to the poste- 
rior bifurcations of the interocular suture in 
Chersonesometrus; present, extending to the 
median ocular tubercle, and connected by a 
short cross-suture anterior to the postocular 
depression in Heterometrus; and absent in Java- 
nimetrus, Sahyadrimetrus, and two species of 
Srilankametrus. The cheliceral movable finger 
prodistal (DI) and retrodistal (DE) teeth are 
unequal, with the DE tooth considerably smaller 
than the DI tooth, aligned longitudinally and not 
opposable in some species of Chersonesometrus, 
as in Gigantometrus, Javanimetrus, Sahyadrime- 
trus, Srilankametrus, and most Deccanometrus, 
but subequal, with the DE tooth only slightly 
smaller than the DI tooth, and opposable, i.e., 
forming a bicusp, in other species, as in Het- 
erometrus. The pedipalp patella dorsomedian 
carina of the female is entirely to predominantly 
granular or costate in Chersonesometrus, but 
absent or obsolete in Heterometrus, Javanimetrus, 
all except one species of Sahyadrimetrus, S. rugo- 
sus, and all except one species of Srilankametrus, 
S. caesar, The patella retromedian carinae of the 
female are granular or costate (figs. 82, 85, 93, 
103, 112, 115) in Chersonesometrus, but absent 
or obsolete in Gigantometrus, Heterometrus, 
Javanimetrus, all except three species of Dec- 
canometrus, D, bengalensis, D, obscurus, and D. 
phipsoni, all except two species of Srilankame- 
trus, S. gravimanus and S. yaleensis, and three 
species of Sahyadrimetrus, S. kanarensis, S. 
mathewi, and S. scaber. The prominent spiniform 
granule of the patella proventral carina is absent 
(figs, 82, 85, 89, 93, 96, 99, 103, 107, 112, 115) in 
Chersonesometrus but present in Heterometrus. 
The patella dorsal, retrodorsal, and retroventral 
intercarinal surfaces of the female are granular 
(figs. 82, 85, 93, 103, 112, 115) in all species of 
Chersonesometrus except C. nathanorum, in 
which the surfaces are smooth or nearly so, as in 
Gigantometrus, Heterometrus, Javanimetrus, Sri- 
lankametrus, all species of Deccanometrus except 
D. obscurus and D. phipsoni, and all species of 
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Sahyadrimetrus except S, rugosus. The distance 
between the chela manus dorsomedian and pro- 
median carinae or setal rows (DMC-PMC) is 
slightly to markedly greater than the distance 
between the promedian and proventral carinae 
or setal rows (PMC-PVC) in Chersonesometrus 
whereas the DMC-PMC is similar to the PMC- 
PVC in Heterometrus. The dorsomedian carina is 
continuous to the proximal edge of the manus in 
Chersonesometrus but becomes obsolete proxi- 
mally in Heterometrus, Javanimetrus, Sahya- 
drimetrus, Srilankametrus, and all species of 
Deccanometrus except D. obscurus and D. phip- 
soni. The proximal half of the chela manus dorsal 
secondary carina, distal half of the subdigital 
carina and distal third of the digital carina are 
closely adjacent in Chersonesometrus whereas the 
dorsal secondary, subdigital and digital carinae 
{or setal rows) are well separated along their 
entire length in all the other genera except 
Gigantomentrus, The dorsal secondary and sub- 
digital carinae of the male are present and 
entirely to predominantly granular or costate 
(figs. 87, 97, 100, 104, 108, 113A) in all species of 
Chersonesometrus, except C. bastawadei and C. 
fulvipes, in which the carinae are absent or obso- 
lete (fig. 90), as in Deccanometrus, Heterometrus, 
Javanimetrus, Sahyadrimetrus, and two species of 
Srilankametrus, S. indus and S. pococki. The dor- 
sal secondary carina comprises a double row of 
separate or confluent granules in Chersonesome- 
trus whereas it comprises a single row in Sri- 
lankametrus. The chela manus retromedian 
carina is more pronounced than the digital 
carina (figs. 83, 86, 87, 90, 91, 94, 97, 98, 100, 
104, 105, 108, 109, 113, 116) in Chersonesome- 
trus whereas the digital and retromedian carinae 
are similarly developed in all the other genera. 
The retromedian carina of the male is entirely to 
predominantly costate in Chersonesometrus but 
entirely to predominantly granular in Gigan- 
tometrus, Srilankametrus caesar and S. serratus, 
and absent or obsolete in Deccanometrus, Het- 
erometrus, Javanimetrus, Sahyadrimetrus, Sri- 
lankametrus indus, and S. pococki. The depression 
in the dorsal surface of the chela manus, proxi- 
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mal to the fixed finger of the adult male, is absent 
or obsolete (figs. 87, 90, 97, 100, 104, 108, 113A) 
in Chersonesometrus but present and distinct in 
Heterometrus. The chela manus dorsal surface is 
usually without reticulation in Chersonesometrus 
but shallowly reticulate in Javanimetrus, Sahya- 
drimetrus, all except two species of Deccanome- 
trus, D. obscurus and D. phipsoni, and three 
species of Heterometrus, H. glaucus, H. longima- 
nus and H. thorellii; the dorsal surface is finely to 
coarsely granular in Chersonesometrus but 
smooth in Heterometrus, Javanimetrus, two spe- 
cies of Sahyadrimetrus, S. kanarensis and S. tika- 
deri, and one species of Deccanometrus, D. ubicki. 
The chela manus retrolateral intercarinal surfaces 
are granular in Chersonesometrus but smooth or 
nearly so in Heterometrus, Javanimetrus, and 
some species of Sahyadrimetrus. The chela manus 
ventral surface is flat, with the axes of the retro- 
ventral and ventromedian carinae in approxi- 
mately the same plane, in all except four species 
of Chersonesometrus, C. beccaloniae, C. hender- 
soni, C. pelekomanus, and C. tristis, in which it is 
angled, with the axis of the retroventral carina 
ventral to the axis of the ventromedian carina, as 
in Javanimetrus and two species of Srilankame- 
trus, S. indus and S. pococki, The pro- and retro- 
lateral surfaces of the tibiae of legs I and II each 
bear a row of two or three spiniform macrosetae 
in Chersonesometrus and scattered, setiform 
macrosetae, not arranged in a definite row, in 
Heterometrus. Macroseta st on the retroventral 
surface of the basitarsus of leg I is spiniform (figs. 
43-45) in Chersonesometrus but usually setiform 
in Heterometrus, and sb on the retroventral sur- 
face of the basitarsus of leg III is usually setiform 
in Chersonesometrus but spiniform in Javanime- 
trus and Sahyadrimetrus. The pseudonychium 
(dactyl) of the telotarsi of legs I-IV is reduced 
and rounded in Chersonesometrus but prominent 
and acuminate in Heterometrus. The pectinal first 
proximal median lamella (scape) of the female is 
distinctly angular, > 90° but < 180° (figs. 29-31) 
in Chersonesometrus but straight or shallowly 
curved in Srilankametrus. The lengths of meta- 
somal segments I and II are approximately equal 


to or less than their respective widths (figs. 
58-63) in Chersonesometrus but markedly greater 
than their respective widths in Gigantometrus. 
The ventrosubmedian and ventrolateral carinae 
are granular or costate-granular on metasomal 
segment IV only and costate on segments I-III 
(figs. 59, 60, 62, 63) in Chersonesometrus but 
granular on segments I-IV, II[-IV (costate on I), 
or II and IV (costate on I and II) in Gigantome- 
trus. The dorsosubmedian carinae of metasomal 
segment V are vestigial (figs. 58, 61) in Chersone- 
sometrus but partial in Gigantometrus and absent 
in Heterometrus. The telson is paler than meta- 
somal segment V in Chersonesometrus but as 
dark as segment V in most species of Srilanka- 
metrus and some species of Deccanometrus and 
Heterometrus. The width of the telson vesicle is 
approximately equal to or less than the width of 
metasomal segment V in the female of Chersone- 
sometrus but greater than the width of segment 
V in the female of Gigantometrus and the vesicle 
is globose in Chersonesometrus but elongate in 
Heterometrus, Javanimetrus, Sahyadrimetrus, and 
all except three species of Srilankametrus, S. 
indus, S. pococki, and S. serratus. 

INCLUDED SpEcIEs: As redefined in the present 
contribution, Chersonesometrus accommodates 10 
species, five of which were formerly assigned to 
subgenus Chersonesometrus of Heterometrus by 
various authors (Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), whereas four are 
newly described, recovered as a monophyletic 
group by phylogenetic analysis of morphological 
characters and DNA sequences from the nuclear 
and mitochondrial genomes (fig. 10): Chersone- 
sometrus bastawadei, sp. noy.; Chersonesometrus 
beccaloniae (Kovatik, 2004), comb. noy.; Cher- 
sonesometrus fulvipes (C.L. Koch, 1837), comb. 
nov,; Chersonesometrus hendersoni, sp. nov.; Cher- 
sonesometrus madraspatensis (Pocock, 1900), 
comb. nov.; Chersonesometrus nathanorum, sp. 
nov.; Chersonesometrus pelekomanus (Couzijn, 
1981), comb. nov. et stat. rev.; Chersonesometrus 
shivashankari, sp. nov.; Chersonesometrus tristis 
(Henderson, 1919), comb. nov.; and Chersone- 
sometrus wroughtoni (Pocock, 1899), comb. nov. 
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DISTRIBUTION: Chersonesometrus is endemic 
to India (figs. 1, 79, 80) and has been recorded in 
the states of Andhra Pradesh, Gujarat, Haryana, 
Karnataka, Madhya Pradesh, Maharashtra, 
National Capital Territory of Delhi, Odisha, Raj- 
asthan, Tamil Nadu, Telangana, Uttar Pradesh, 
and the union territory of Puducherry (table 1), 
A single record of C. fulvipes from Sindh, south- 
eastern Pakistan, on the border with India 
(Kovatik, 2009) requires confirmation (Tahir and 
Prendini, 2014). 

Eco.oey; The species of Chersonesometrus 
for which data are available, occur in semiarid 
savanna or deciduous woodland, mostly on the 
Deccan Plateau or in the rain shadow of the 
Western Ghats (Sahyadri), at elevations of 
150-1020 m above sea level. Based on morphol- 
ogy and available habitat data, all species of the 
genus appear to be pelophilous and fossorial, 
constructing shallow burrows under stones, or 
semilithophilous, inhabiting rock crevices or 
scrapes under stones. 

CONSERVATION STATUS: Chersonesometrus 
fulvipes and C. tristis, traded as Heterometrus 
mysorensis, are occasionally harvested for the 
commercial trade in exotic pets. 

REMARKS: Chersonesometrus Couzijn, 1978, 
stat. nov., originally created as a subgenus of Het- 
erometrus, and subsequently synonymized with 
the latter (Kovarik, 2004), is hereby revalidated 
and elevated to the rank of genus. 


Chersonesometrus bastawadei, sp. nov. 


Figures 10, 16A, 30A, 44A-D, 58A, 59A, 60A, 
80, 81A, B, 82, 83, tables 1, 3, 4 


Palamnaeus fulvipes madraspatensis: Pocock, 
1900a: 89 (misidentification, part). 


TypE MATertAt: INDIA: Karnataka: 
Bagalkot Distr: Holotype 2°, paratypes: 7 2,5 
subad. 3, 1 subad. 2, 11 juv. 6, 4 juv. 2 
(AMNH), 2 juv. d, 1 juv. 2 (AMCC [LP 
16787]), Naganath Temple, NW of Navilahole, 
15°54'N 75°44’E, 541 m, 23.xi.2009, R. Datta, 
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narrow valley between ridges, degraded savanna 
with plantations, mixed broadleaf woodland 
with moderate to sparse grass layer on sandy 
loam, many loose or embedded quartzite stones, 
in shallow burrows (ca. 10-40 cm deep) or 
scrapes under stones; 1 subad. d paratype 
(AMCC [LP 16785]), Badami, Bhootnath Tem- 
ple, Badami-Mahakoota Path, 15°55'N 75°41’E, 
607 m, 23.xi.2009, R. Datta, sandstone plateau, 
fairly degraded, mixed savanna on sandy-loam 
with many sandstone outcrops, loose and 
embedded stones, in shallow burrow (ca, 10 cm 
deep) under stone. 

EryMo.oGy: The specific epithet is a patro- 
nym honoring Deshbhushan B. Bastawade, for- 
merly of the Zoological Survey of India, Poona, 
and widely known as D.B. Bastawade, who con- 
tributed significantly to knowledge of Indian 
scorpions (e.g., Tikader and Bastawade, 1983) 
and other arachnids over the course of his career. 

Dracnosts: Chersonesometrus bastawadei 
may be separated from other species of Cher- 
sonesometrus as follows. The carapace is 
slightly dorsoventrally compressed, the lateral 
surfaces sloping gently (fig. 16A), in C. 
bastawadei, but vaulted, the lateral surfaces 
sloping steeply, in C. fulvipes, C. madraspaten- 
sis, and C. shivashankari. The frontal lobes and 
medial region of the carapace interocular sur- 
face are granular with smooth areas in the 
female (fig. 16A) of C. bastawadei whereas the 
interocular surface is granular along the 
median longitudinal and anterior bifurcated 
sulci only in the female of all other species 
except C. madraspatensis, C. pelekomanus, and 
C. shivashankari. The carapace posterolateral 
surfaces of the female are granular in C. 
bastawadei but smooth or nearly so in all other 
species except C. fulvipes and C. madraspaten- 
sis. The cheliceral movable finger prodistal 
(DI) and retrodistal (DE) teeth are unequal, 
with the DE tooth considerably smaller than 
the DI tooth, aligned longitudinally and not 
opposable in C. bastawadei, but subequal, with 
the DE tooth only slightly smaller than the DI 
tooth, and opposable, i.e., forming a bicusp, in 
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C. beccaloniae, C. hendersoni, C. nathanorum, 
C. pelekomanus, and C. tristis. The pedipalp 
patella dorsal surface is convex, with the axis 
of the dorsomedian carina dorsal to the axis of 
the retrodorsal carina (fig. 82), in C. bastawa- 
dei but flat or nearly so, with the axes of the 
dorsomedian and retrodorsal carinae in the 
same plane, in C. beccaloniae, C. hendersoni, C. 
pelekomanus, and C. tristis. The patella retro- 
dorsal carina of the female is as strongly devel- 
oped as or more strongly developed than the 
retromedian carinae in C. bastawadei but 
absent or obsolete in C. nathanorum. The ret- 
romedian carinae are granular in C. bastawa- 
dei but costate in C. nathanorum. The patella 
dorsal, retrodorsal, and retroventral intercari- 
nal surfaces of the female are granular (fig. 82) 
in C. bastawadei but smooth or nearly so in C. 
nathanorum. The pedipalp chela is infuscate 
and similar in color to the femur and patella in 
C. bastawadei but immaculate and paler than 
the femur and patella in C. shivashankari. The 
chela manus dorsal surface (between the dor- 
somedian and digital carinae) is flat in the 
male and curved, i-e., slightly to markedly con- 
vex, in the female of C. bastawadei, flat in the 
male and female of C. hendersoni, C. pelekoma- 
nus, and C. tristis, and curved in the male and 
female of C. madraspatensis and C. shivashan- 
kari. The proximal margin (lobe) of the chela 
manus dorsal surface is moderately curved and 
proximal to the proximal margin of the retro- 
lateral surface in the male or aligned with the 
proximal margin of the condyle (articulation 
with patella) in the female (fig. 83) of C. 
bastawadei; moderately curved and aligned 
with the proximal margin of the retrolateral 
surface in the male or aligned with or proxi- 
mal to the proximal margin of the retrolateral 
surface in the female of C. beccaloniae and C. 
nathanorum; and markedly curved and proxi- 
mal to the proximal margin of the condyle in 
the male and female of C. hendersoni and C. 
pelekomanus. The maximum distance between 
the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is greater 


than the maximum distance between the dor- 
sal secondary and digital carinae (DSC-DC) 
in the male of C. bastawadei, but greater than 
the DSC-DC in the male of C. beccaloniae, C. 
madraspatensis, C. nathanorum, and C. tristis. 
The dorsal secondary and subdigital carinae of 
the male are absent or obsolete in C. bastawa- 
dei but entirely to predominantly granular or 
costate in all other species except C. fulvipes. 
The digital carina is absent or obsolete (fig. 
83) in C. bastawadei, but entirely to predomi- 
nantly granular in C. beccaloniae, C. hender- 
soni, C. pelekomanus, C. tristis, and C. 
wroughtoni, and entirely to predominantly cos- 
tate in C. nathanorum. The manus dorsal 
intercarinal surface is without reticulation in 
C. bastawadei but shallowly reticulate in C. 
nathanorum. The manus ventral surface is flat, 
with the axes of the retroventral and ventro- 
median carinae in approximately the same 
plane in C. bastawadei but angled, with the 
axis of the retroventral carina ventral to the 
axis of the ventromedian carina in C. becca- 
loniae, C. hendersoni, C. pelekomanus, and C. 
tristis. The legs are pale or very lightly infus- 
cate (fig. 81A, B) in C. bastawadei but very 
dark or heavily infuscate in C. beccaloniae, C. 
nathanorum, C. pelekomanus, C. tristis, and C. 
wroughtoni. Macroseta st on the retroventral 
surfaces of the basitarsi of legs I and II is spi- 
niform (fig. 44A-D) in C. bastawadei but seti- 
form in C. nathanorum and C. shivashankari. 
The mesial surfaces of mesosomal tergites I- 
VI are granular in the male and the lateral sur- 
faces granular in the female of C. bastawadei, 
whereas the mesial surfaces are smooth in the 
male of C. beccaloniae, C. hendersoni, C. pele- 
komanus, and C. wroughtoni, the mesial sur- 
faces smooth in the male and the lateral 
surfaces smooth in the female of C. tristis, and 
the lateral surfaces smooth in the female of C. 
nathanorum. The ventral surface of mesosomal 
sternite VII bears a pair of weakly developed 
ventrolateral carinae in C. bastawadei and two 
pairs of moderately to strongly developed ven- 
trosubmedian and ventrolateral carinae in C. 
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FIGURE 15. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., carapace, dorsal aspect. A, B. Chersone- 
sometrus beccaloniae (Kovarik, 2004), comb. nov., A. ¢ (ZMH), Ootacalum, India, B. 2 (AMNH), Yelagiri 
Hills, India. C, D. Chersonesometrus pelekomanus (Couzijn, 1981), comb. nov. et stat. rev., C. holotype ¢ (SMF 
RII/1088/19), D. paratype 2 (SMF RII/329). E, F. Chersonesometrus tristis (Henderson, 1919), comb. nov. E. 
3d (AMNH), Ithepalli, India, R 2 (AMNH), Maddur, India. Scale bars = 2 mm. 
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FIGURE 16. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., carapace, dorsal aspect. A. Chersonesometrus 
bastawadei, sp. nov., holotype 2 (AMNH), Naganath Temple, India. B. Chersonesometrus wroughtoni (Pocock, 
1899), comb. nov., paralectotype 2 (BMNH 1897.9.17.1-4, 11, 20). C, D. Chersonesometrus shivashankari, sp. nov., 
C. holotype ¢ (BMNH), Bellahunsi, India, D. paratype 2 (BMNH), Hampasagar, India. E. Chersonesometrus 
nathanorum, sp. nov., subad. 3 holotype (MNHN RS 3145). E. Chersonesometrus hendersoni, sp. nov., holotype 2 
(AMNH), Sanapura, India. Scale bars = 2 mm. 
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FIGURE 17. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., carapace, dorsal aspect. A, B. Chersone- 
sometrus fulvipes (C.L. Koch, 1837), comb. nov., A. d, B. 2 (AMNH), Khambatki Ghat, India. C, D. Cher- 
sonesometrus madraspatensis (Pocock, 1900), comb. nov., C. d (CAS 9071142), D. 2 (CAS 9071143). Scale 
bars = 2 mm. 


beccaloniae, C. hendersoni, and C. pelekoma- 
nus. The dorsosubmedian carinae are granular 
or costate-granular on metasomal segments 
I-IV (fig. 58A) in C. bastawadei but costate on 
segments I and II or I-III and granular or cos- 
tate-granular on III and IV or IV in C. tristis 
and the female of C. beccaloniae. The ventral 
intercarinal surfaces of segment IV are smooth 
in the male and granular in the female (fig. 
60A) of C. bastawadei but granular in the male 
and smooth in the female of C. beccaloniae and 
C. nathanorum, granular in the male of C. hen- 
dersoni, C. madraspatensis, C. pelekomanus, 


and C. tristis, and smooth in the female of C. 
wroughtoni. The dorsolateral carinae of meta- 
somal segment V are strong and continuous in 
C. bastawadei but weak and discontinuous to 
absent in C. nathanorum. The dorsal intercari- 
nal surface of segment V is granular in the 
male and female of C. bastawadei, smooth in 
the female of C. wroughtoni, and smooth in the 
male and female of all other species except C. 
hendersoni and C. pelekomanus. 

Description: The following description is 
based on the holotype and paratypes. Meristic 
data are presented in table 3. The adult male is 
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FIGURE 18. Gigantometrus Couzijn, 1978, stat. nov., carapace, dorsal aspect. A, B. Gigantometrus swammer- 
dami (Simon, 1872), comb. nov., A. lectotype ¢ (Palamnaeus swammerdami flavimanus Pocock, 1900, syn. 
nov.) (BMNH 1899.11.2.292-3), B. 2 (FMNH 086 257). C, D. Gigantometrus titanicus (Couzijn, 1981), comb. 
nov. et stat. rev., C. d, D. 2 (AMNH), Polonnaruwa, Sri Lanka. 


unknown, hence measurements are presented 
only for the adult female (table 4). 

Total length: Adult medium sized, maximum 
length, measured from anterior margin of carapace 
to tip of aculeus, 107 mm (100-115 mm, n = 5) (@). 

Color: Chelicerae, dorsal surfaces bicolored, 
mostly to entirely immaculate prodorsal half of 
manus paler than infuscate retrodorsal half of 
manus and fingers; manus markedly paler than 
carapace interocular surface. Carapace, pedipalps, 
tergites, and metasoma entirely infuscate, uni- 
formly dark reddish black. Sternites [I-VI 
immaculate or partially infuscate, VII mostly or 


entirely infuscate, dark olive to brownish black, 
becoming darker posteriorly. Coxosternal region 
infuscate, brownish, maxillary lobes darker. Legs 
lightly infuscate, uniformly yellow to light brown, 
contrasting with carapace, pedipalps, tergites, and 
metasoma (fig. 81A, B). Genital opercula and pec- 
tines uniformly pale cream. Metasomal segments 
I-V similar to one another; carinae infuscate, 
darker than intercarinal surfaces; dorsal intercari- 
nal surfaces similar to tergites; ventral intercarinal 
surfaces darker than sternites. Telson vesicle 
immaculate, light yellowish, markedly paler than 
metasomal segment V; aculeus black. 
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Chelicerae: Movable finger prodistal (DI) and 
retrodistal (DE) teeth unequal, with DE tooth 
considerably smaller than DI tooth, aligned lon- 
gitudinally and not opposable. Fingers and 
manus, proventral surfaces with long, dense ves- 
titure of macrosetae. Coxae, prodorsal surfaces 
without stridulatory setae (scaphotrix); prome- 
dian surfaces without chemoreceptive lamelli- 
form setae (trichocopae). 

Carapace: Carapace slightly dorsoventrally 
compressed, lateral surfaces sloping gently. Ante- 
rior margin straight, frontal lobes evenly rounded 
or truncate, with deep median notch, without 
median projection or median depression (fig. 
16A). Anterolateral margins converging gradu- 
ally anteriorly, without distinct notch adjacent to 
posterior lateral ocelli; mediolateral margins 
diverging or converging slightly posteriorly (at 
posterolateral sulci). Anterior width of posterior 
width, 64% (62%-58%, n = 5) (2); posterior 
width of length, 94% (91%-97%, n = 5) (2). 
Three pairs of lateral ocelli (MLMa, PLMa, 
PDMi), all similar in size, two anterior pairs situ- 
ated anteriorly, well separated from posterior 
pair, situated laterally. Median ocelli slightly 
larger than lateral ocelli, distance between ocelli 
greater than or equal to width of ocellus; median 
ocular tubercle situated posteromedially, dis- 
tance from anterior carapace margin, 52% (51%- 
53%, n = 5) (@). Median longitudinal sulcus 
narrow, suturiform; continuous from median 
notch to interocular sulcus; with obsolete ante- 
rior furcation; without anterocular depression. 
Anterior furcated sulci diverging broadly from 
anterior edge of median longitudinal sulcus. 
Median ocular tubercle raised, superciliary cari- 
nae higher than ocelli, extended anteriorly, sub- 
parallel. Interocular sulcus present. Circumocular 
depressions completely encircling median ocular 
tubercle, converging anteriorly. Posteromedian 
and posteromarginal sulci deep. Paired mediolat- 
eral and posterolateral sulci shallow. Median lon- 
gitudinal suture continuous from median notch 
to median ocular tubercle, equally strong along 
entire length; not extending to anterior margin 
of carapace, terminating at or posterior to 
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median notch. Anterior furcated sutures absent 
or obsolete. Anterocular furcated sutures absent. 
Interocular suture present, slender. Posterior 
sutures present but indistinct, converging on 
median ocular tubercle; connected anteriorly to 
posterior furcations of interocular suture and 
extending anteriorly beyond median ocular 
tubercle. Frontal lobes and medial region of 
interocular surface finely granular with smooth 
areas (fig. 16A); anterolateral, mediolateral, and 
posterolateral surfaces uniformly finely granular; 
posteromedian surface smooth. 

Pedipalps: Pedipalp short, pedipalp femur 
length : posterior carapace width ratio (FL:PCW) 
< 0.77, femur length : carapace length ratio 
(FL:CL) < 0.74. Femur width of length, 49% 
(47%-51%, n = 5) (2). Retrodorsal carina 
complete, costate-granular, similar to or more 
strongly developed than prodorsal carina. Dor- 
sal secondary carina comprising scattered gran- 
ules, becoming obsolete distally. Dorsomedian 
carina vestigial, reduced to prominent granule 
demarcated by conspicuous macroseta. Prodor- 
sal carina complete, granular. Promedian carina 
complete, comprising row of spiniform or sub- 
spiniform granules (several demarcated by 
conspicuous macrosetae), oriented diagonally 
between prodorsal and proventral carinae. Pro- 
ventral carina complete, granular, as strongly 
developed as or more strongly developed than 
retroventral carina. Ventromedian and second- 
ary accessory carinae absent. Retroventral carina 
extending partly or entirely to distal edge of seg- 
ment. Retromedian carinae absent, indicated 
only by macrosetal rows. Dorsal and prolateral 
intercarinal surfaces finely granular; ventral 
and retrolateral surfaces smooth. Patella width 
of length, 51% (49%-54%, n = 5) (2). Dorsal 
surface convex, axis of dorsomedian carina dor- 
sal to axis of retrodorsal carina. Dorsomedian 
carina entirely to predominantly costate (fig. 
82). Retrodorsal carina predominantly costate- 
granular, more strongly developed than granu- 
lar retromedian carinae. Retroventral carina 
distinct, costate to costate-granular. Promedian 
carina and promedian process absent. Other 
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carinae absent. Dorsal and prolateral intercarinal 
surfaces finely granular, other surfaces smooth. 
Chela short, broad (fig. 83); manus height of 
width, 82% (78%-85%, n = 5) (2); manus length 
along retroventral carina of manus width, 89% 
(89%-93%, 1 = 5) (2); manus length along ret- 
roventral carina of movable finger length, 72% 
(69%-75%, mn = 5) (2). Chela sparsely setose. 
Manus dorsal surface (between dorsomedian and 
digital carinae) flat (d ) or curved, i.e., slightly to 
markedly convex ( ? ); proximal margin (lobe) of 
dorsal surface moderately curved and proximal 
to proximal margin of retrolateral surface (d) or 
aligned with proximal margin of condyle (artic- 
ulation with patella) (), Dorsomedian carina 
obsolete, costate on fixed finger and comprising 
regular row of spiniform granules along entire 
length of manus. Dorsal secondary, subdigital, 
and digital carinae absent or obsolete. Maxi- 
mum distance between dorsomedian carina and 
setal row demarcating dorsal secondary carina 
(DMC-DSC) greater than maximum distance 
between setal rows demarcating dorsal second- 
ary and digital carinae (DSC-DC)., Retromedian 
carina complete, predominantly costate, more 
strongly developed than digital carina. Retrolat- 
eral secondary and secondary accessory carinae 
vestigial, proximal to condyle of movable finger, 
Retroventral and ventromedian carina distinct, 
costate, but retroventral carina more strongly 
developed. Proventral and promedian carinae 
similarly developed, each comprising row of 
spiniform granules and associated macrose- 
tae. Prodorsal carina obsolete, comprising few 
spiniform granules and associated macrosetae. 
Distance between dorsomedian and prome- 
dian carinae (DMC-PMC) slightly to markedly 
greater than distance between promedian and 
proventral carinae (PMC-PVC), Manus, dor- 
sal and retrolateral intercarinal surfaces densely 
and coarsely granular except for smooth depres- 
sion at base of fixed finger; ventral intercarinal 
surface granular; prolateral intercarinal sur- 
faces sparsely finely and coarsely granular, more 
densely dorsally and distally. Manus ventral sur- 
face flat, axes of retroventral and ventromedian 


carinae in approximately same plane. Fixed and 
movable fingers, intercarinal surfaces smooth; 
median denticle rows each with six enlarged ret- 
rolateral denticles (including terminal denticle), 
proximal three situated on lobes; first (proximal) 
lobe of fixed finger and second lobe of movable 
finger larger than others, with correspondingly 
deeper notches in movable and fixed fingers, 
respectively; terminal denticles of fingers inter- 
locking unevenly when closed, movable finger 
displaced retrolaterally; distinct notch near tip of 
fixed finger to accommodate terminal denticle of 
movable finger. 

Trichobothria: Orthobothriotaxic, Type C, 
with the following segment totals (1 = 20): femur, 
3 (1 d, 1 i, 1 e); patella, 19 (2 d, 1 i, 3 v, 13 e, 
comprising 3 et, 1 est, 2 em, 2 esb, 5 eb); chela, 26 
(manus, 16, comprising 2 D, 10 E, 4 V; fixed fin- 
ger, 10, comprising 4 d, 4 e, 2 i). Total count of 
trichobothria per pedipalp: 48. Femur, i situated 
on dorsal surface. Patella, d, situated on internal 
surface, slightly closer to d, than to i; distance 
¥>-V, ca, one-third distance v,-v;. Chela, dis- 
tance et-est less than half distance est-esb; dis- 
tance est-esb greater than half distance esb-eb; 
est distal to dst; V; situated in proximal third of 
manus V,, closer to V, than V3. 

Legs: First pair of maxillary lobes (coxapoph- 
yses) tapering anteriorly, longer than and encir- 
cling second pair. Stridulatory organs, 
comprising “rasp” (granular tubercles) and 
“scraper (stridulatory setae or scaphotrix), 
present on opposing surfaces of coxae of first 
pair of legs and pedipalps, respectively. Legs I- 
IV acarinate, except femora, with distinct pro- 
and retrolateral surfaces demarcated by partial, 
granular prodorsal and complete, costate-gran- 
ular proventral carinae. Femora, patellae, and 
tibiae, pro- and retrolateral surfaces each with 
scattered setiform macrosetae, Tibiae, prolateral 
surfaces, without spiniform macrosetae; I and 
II, retrolateral surfaces, each with two spini- 
form (t, st) macrosetae; III and IV, retrolateral 
surfaces, without spiniform macrosetae. 
Basitarsi I-IV, slightly dorsoventrally com- 
pressed; retrolateral margins similar, unmodi- 
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fied, rounded; prolateral pedal spurs present 
(fig. 44A-D); retrolateral pedal spurs absent. 
Basitarsi, pro- and retrolateral surfaces, each 
with scattered long and short setiform macro- 
setae, and spiniform macrosetae, more numer- 
ous on I and IJ than III and IV. Basitarsi, 
spiniform macrosetae, I, retrolateral: ¢, sb; ret- 
roventral: t, st, sb; proventral: t, st; I, retrolat- 
eral: t, sb; retroventral: ¢, st, sb; proventral: t, st; 
III, retrolateral: t, sb; retroventral: t, st; proven- 
tral: t; prolateral: ¢, st; IV, retrolateral: t; retro- 
ventral: t; proventral: ¢, st; prolateral: ¢, st, 
Telotarsi I-IV short, stout and distally broad- 
ened in dorsal and lateral views. Laterodistal 
lobes rounded. Dorsomedian lobes approxi- 
mately equal to laterodistal lobes; each termi- 
nating in single setiform macroseta. Telotarsi, 
pro- and retrolateral surfaces, each with long 
and short, scattered macrosetae, not arranged 
in definite row. Telotarsi each with pro- and ret- 
roventral rows of spiniform macrosetae, two 
inserted on laterodistal lobes; macrosetal counts 
in pro- and retroventral rows similar on I and 
Il, and on II] and 1V (nm = 20): I, proventral: 3 
(3 or 4), retroventral: 6 (5 or 6); II, 4 (3 or 4), 6 
(5 or 6); IIL and IV, 4, 6. Telotarsal ungues short, 
curved, equal to subequal; pseudonychium 
(dactyl) reduced, rounded. 

Sternum: Shape subpentagonal (fig. 30A). 
Median longitudinal sulcus shallow anteriorly, 
deep and narrow posteriorly. 

Genital operculum: Genital opercula suboval, 
completely divided longitudinally, partially over- 
lapping, genital papillae present (d ); subcordate, 
fused, genital papillae absent (2) (fig. 30A). 

Hemispermatophore: Unknown. 

Pectines: Distal edge extending past distal 
edge of coxa IV but not reaching distal edge of 
trochanter IV (fig. 30A). First proximal median 
lamella (scape) of each pecten with mesial mar- 
gin angular, approximately 90° (d) or obtusely 
angular, greater than 90° but less than 180° (2). 
Pectinal teeth straight and elongate (d) or 
shorter and curved (2), present along entire 
posterior margin; sinistral/dextral tooth count, 
17/17 (16-18/16-18, m = 12) (¢), 15/15 (15 or 
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16/15-17, n = 12) (¥). Fulcra smooth proximally 
but densely setose (microsetae only) distally. 
Mesosoma: ‘Tergites each with shallow pair of 
submedian depressions, without obsolete median 
carina. Pretergites smooth and glabrous, Postter- 
gites finely granular (d) or smooth and glabrous 
(2) medially, unevenly finely and coarsely granu- 
lar to predominantly coarsely granular laterally. 
Sternites [V-VI, each with paired longitudinal 
depressions prolateral to spiracles, absent on VII. 
Surface, sternites I1J-VII, smooth; VII with pair of 
weakly developed, costate ventrolateral carinae 
only, without posteromarginal carina. Sternite VII, 
length of width, 65% (61%-72%, n = 5) (2). 
Metasoma and telson; Metasomal segments I-V 
progressively increasing in length, decreasing in 
width; segment V, width of segment I, width, 73% 
(72%-76%, 1 =5) (2). Metasoma robust, width of 
length, segment I, 90% (85%-98%, n = 5) (2); I, 
72% (69%-74%) (@); III, 64% (62%-66%) (2); IV, 
53% (51%-54%) (2); V, 39% (38%-40%) (2), Tel- 
son vesicle, width of metasomal segment V, width, 
94% (90%-95%, n =5) (£); vesicle globose, height 
of length, 55% (53%—57%, n = 5) (2); dorsal sur- 
face flat; ventral surface evenly curved. Aculeus 
relatively long, gently curved, length of vesicle 
length, 57% (56%-60%, m = 5) (2). Length meta- 
soma and telson, of total length, 55% (54%-56%, n 
= 5) (2). Dorsosubmedian carinae, segments I-IV, 
distinct, complete, granular or costate-granular, 
posterior spiniform granules obsolete (fig, 58A); V, 
vestigial. Dorsolateral carinae, segments I-V, dis- 
tinct, complete, costate-granular on I-IV, costate- 
granular to granular on V. Median lateral carinae, 
segment I, incomplete, reduced to granular row in 
posterior half, diagonally oriented between dorso- 
lateral and ventrolateral carinae (fig. 59A); I-IV, 
obsolete row of granules posteriorly; V, incomplete, 
granular row, restricted to anterior two-thirds, 
Ventrolateral and yentrosubmedian carinae, I-IV, 
distinct, complete, costate on I-III, granular or 
costate-granular on IV, more strongly developed on 
IJ] and IV than on | and II (fig. 60A). Ventrolateral 
carinae, V, distinct, complete, comprising spini- 
form granules, diverging posteriorly, terminal 
granule slightly larger than preceding granules. 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 57 





FIGURE 19. Deccanometrus, gen. nov., carapace, dorsal aspect. A, B. Deccanometrus bengalensis (C.L. Koch, 
1841), comb. nov., A. d (BMNH 1913.1.6.3), B. 2 (BMNH 1896.8.15.4). C, D. Deccanometrus obscurus 
(Couzijn, 1981), comb. et stat. nov., C. 6d, D. 2 (AMNH), Bhimashankar, India. E, F. Deccanometrus phipsoni 
(Pocock, 1893), comb. nov., E. 6, F. 2 (MNHN RS 0080). Scale bars = 2 mm. 
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FIGURE 20. Deccanometrus, gen. nov., carapace, dorsal aspect. A, B. Deccanometrus latimanus (Pocock, 1894), 
comb. nov., A. d (AMNH), Charbagh, Pakistan, B. 2 (AMNH), Daggar, Pakistan. C, D. Deccanometrus 
xanthopus (Pocock, 1897), comb. nov., C. lectotype d (BMNH 1896.9.26.88-91), D. 2 (AMNH), Khambatki 
Ghat, India. Scale bars = 2 mm. 


Ventrosubmedian carinae, segment V, vestigial, 
each reduced to one or two isolated spiniform 
granules, demarcated by conspicuous macrosetae. 
Ventromedian carina, segment V comprising single 
row of spiniform granules, unmodified posteriorly. 
Anal arch, segment V, dorsal carina, costate; ventral 
carina comprising subspiniform granules. Dorsal 
intercarinal surfaces, segments I-V, granular. Lat- 
eral intercarinal surfaces, segments I-IV, granular, 
V, smooth. Ventral intercarinal surfaces, segments 
I-III, smooth, IV and V, smooth (d') or granular 
(2). Ventral surface, lateral aspect, segment IV, 
shallowly convex. Telson vesicle, dorsal and lateral 


surfaces smooth; ventral surface with four longitu- 
dinal carinae, each comprising spiniform 
granules. 

DisTRIBUTION: This species is endemic to 
India and presently recorded only from the state 
of Karnataka (fig. 80, table 1). Its distribution is 
allopatric with the morphologically similar C. 
fulvipes, C. madraspatensis, C. shivashankari, and 
C. wroughtoni. 

Eco.tocy: The known locality records 
of this species occur in semiarid savanna 
dominated by Acacia Martius, 1829, Euphor- 
bia Linnaeus, 1753, and broadleaf bushes 
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FIGURE 21. Deccanometrus, gen. nov., carapace, dorsal aspect. A, B. Deccanometrus ubicki (Kovarik, 2004), 
comb. nov., A. paratype d (CAS 9071136), B. paratype 2 (CAS 9071135). C. Deccanometrus liurus (Pocock, 
1897), comb. nov., paralectotype 2 (BMNH 1896.12.15.20-25). Scale bars = 2 mm. 


(Dichrostachys (DC.) Wight and Arnott, 
1834, Grewia Linnaeus, 1753, Ziziphus Miller, 
1754), with sparse grass on rocky sandstone 
or quartzite hills, at elevations of 540-610 
m. The specimens for which data are avail- 
able were collected from shallow burrows 
or scrapes (10-40 cm deep) under stones or 
boulders, embedded in hard, sandy loam. The 
habitat and habitus are consistent with the 
pelophilous, fossorial and semilithophilous 
ecomorphotypes (Prendini, 2001b). This spe- 
cies is sympatric with Charmus indicus Hirst, 
1915, Hottentotta rugiscutis (Pocock, 1897) 
and Lychas tricarinatus (Simon, 1884). 


Chersonesometrus beccaloniae (Kovarik, 2004), 
comb. nov. 


Figures 10, 15A, B, 29A, B, 43A—D, 58B, 59B, 
60B, 80, 84-87, table 1 


Heterometrus indus: Roewer, 1929: 612 
(misidentification, part). 

Heterometrus liurus: Roewer, 1929: 613 
(misidentification, part). 

Heterometrus phipsoni: Roewer, 1929: 612 
(misidentification, part). 

Heterometrus (Chersonesometrus) palekomanus: 
Indra, 2001: 56, 58 (misidentification, part). 


NO. 442 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


60 


iST/ST 
91/91 
61/61 
8I/ZT 
61/61 
9T/9T 
LI/9T 
LI/LT 
9T/9T 
9T/9T 
81/91 
LI/LT 
81/81 
9T/9T 
LI/LT 
9T/ST 
ST/ST 
ST/ST 
ST/ST 
L1/91 


9/- 
9/9 
LIL 
9/L 
9/9 
9/9 
9/9 
9/9 
£I9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 


v/- 
v/v 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
v/v 
v/v 
v/V 
v/v 
V/V 
v/v 
v/v 
v/v 
v/v 
v/v 


LIL 
“/9 
9/Z 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 


soulpeg AT ‘ONY Al ‘Old [I] ‘oney 


v/v 
“IV 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
v/v 
v/v 
v/v 
v/v 
v/v 
v/v 
v/v 
v/v 
v/v 
v/v 
IIT ‘4d 


9/L 
9/L 
LI9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
S/9 
9/9 
9/9 
9/9 
9/S 
9/9 
I] ‘O94 


bib 
vip 
bis 
vip 
bib 
bib 
bib 
bib 
bib 
bib 
bp 
bib 
bib 
bib 
bib 
e/g 
bib 
bib 
e/€ 
bib 
I] “Od 


S/- 
“/9 
9/9 
9/9 
9/9 
9/9 
9/9 
9/9 
-/9 
9/9 
9/9 
9/9 
9/9 
9/9 
G/S 
9/9 
9/9 
9/9 
9/9 
9/9 
] ‘01704 


v/ 
“IV 
v/v 
v/v 
v/v 
v/v 
v/v 
v/v 
“IV 
v/v 
e/€ 
e/€ 
v/€ 
v/v 
e/€ 
e/€ 
v/v 
e/€ 
e/€ 
v/€ 
| ‘Old 


svle SU NHNW 
Ssvle SU NHNW 
HNWYV 
HNWYV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWNV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 


UOT}DaTIOD 





3 ‘peqns 
9 ‘peqns 
9 ‘anf 
“peqns 
“peqns 
‘peqns 
“peqns 

6 

6 

6 
“peqns 
“peqns 
“peqns 
‘peqns 
"peqns 

6 

6 


Or OF fO fo 


to “SG. “Fo “a. “%G 


) 
) 
) 


xag 


“eleg 


‘O]OH 


"ele 
"eIed 
"eleg 
"eleg 
"eleg 
"leg 


"ele 


‘OOH 


‘ele 
‘eleg 
‘ele 
‘ele 
‘ele 
‘eleg 
‘ele 
"ele 


"ele 


‘o]OH 


addy, 


WUNAOUDYIDU SNAJAULOSAUOSLIY) 


1UOSABPUAY SNAJOWULOSIUOSAIY) 


1aPDMD]Sdq SNAJOULOSIUOSAIY) 


satsads 





“p2oNpas YOO} 9UC; “BUISSTUT Y}I9} OMI, “UdYOIq de}a8 JI (sJoyDOS) sdnd IejOaTe apNpUI syUNOd [e195 

‘yanjyuesy ‘(JIWS) 8laqueysues wnassnuwunyeN pun jn Wsurssunypsio¥ ‘streg (NHN) [22MIN e10}sTE Pp 

jeuoneN wmngsnyy ‘uopuoT “(HNIW) urnasnyy ArO}STEY TeINIeN SIO MON “(HNIAY) 4103STE [eINIeN JO wNasnyy URITIOUTY :sUOT}DIT[ON SULMOTIOJ 24} 

UI poysodap TeLsa}eY[ “Y}99} [euTDed pue ‘A]-] S89] UO Is1e}O]9} JO SMOI [eIJUIAOIJOI pue -o1d ur sejJasoIDeU WIOJTUIdS Jo syUNOD [eI}XOpP PUR [eIISTUTS 
(‘AOU *}¥}S “628 ‘UOUWIS deUTIJIUIOII}9q] :aepIUOTd10d¢) SUOIdIOIS JsaIOJ ULISY JO S9Idadg MON JYSIY JO susuttdadg adAT, 10J ve I1}STAZ| 


€ HTaVL 


PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 61 


2020 


cI/CI 
€T/Ccl 
cI/€l 
cI/CI 
I1/cT 
zCI/C1 
VI/e1 
VI/FI 
IT/TT 
IT/TI 
cI/Cl 
IT/TT 
01/6 
cI/TI 
IT/TI 
O1/0T 
cI/CI 
cI/CI 
cr/TT 
6/TT 
cI/CI 
eT/€l 
ST/ST 
9T/ST 


soulyoeg =AT ‘Oley Al ‘Old 


S/S 
S/S 
S/S 
S/S 
v/S 
S/S 
S/S 
S/S 
9/9 
9/9 
9/9 
9/9 
S/S 
S/S 
9/S 
9/S 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
9/9 
9/9 


v/V 
v/V 
v/V 
v/v 
v/v 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
e/€ 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 


S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
9/9 
9/9 
9/9 
9/9 
S/S 
S/S 
S/9 
S/9 
S/S 
S/S 
v/S 
S/S 
S/S 
“IS 
9/9 
9/9 
IIT ‘O04 


v/V 
v/V 
v/V 
v/V 
v/¢ 
v/V 
c/v 
c/€ 
v/V 
v/V 
v/V 
v/V 
v/V 
e/€ 
v/€ 
v/V 
v/V 
v/V 
v/V 
c/v 
v/v 
“IV 
v/v 
v/V 
III “Old 


“/V 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
v/V 
9/- 
9/9 
9/9 
9/9 
S/S 
S/S 
S/9 
S/S 
S/S 
S/S 
S/S 
S/S 
S/S 
“IS 
9/9 
S/9 
I] ‘O1]94 


“IV 
c/€ 
v/¢ 
v/€ 
e/€ 
v/V 
e/€ 
C/T 
v/- 
v/V 
e/v 
e/€ 
e/€ 
c/€ 
c/v 
c/€ 
c/€ 
c/€ 
c/€ 
c/€ 
e/€ 
“IV 
v/V 
e/v 
I] ‘O4d 


v/V 
v/V 
v/V 
v/V 
v/V 
v/v 
v/V 
v/V 


S/9 
9/9 
S/9 
S/V 
v/v 
“IS 
S/S 
v/v 
v/V 
S/S 
S/9 
S/S 
S/S 
9/9 
9/9 
] ‘01}0y 


c/€ 
c/€ 
c/€ 
c/€ 
e/€ 
e/€ 
c/€ 
e/€ 
e/- 
e/€ 
v/€ 
e/€ 
e/€ 
e/€ 
“/€E 
c/€ 
c/€ 
c/€ 
c/€ 
c/€ 
c/€ 
c/€ 
e/€ 
c/v 
] ‘Old 


HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
T/cees ANS 
Icl0e' 29681 HNN 
s9ce SU NHN 
s9ce SU NHN 
99ce SU NHN 
s9ce SU NHN 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
HNWV 
£600 SU NHNW 
HNW4d 
HNW4d 


UOT}9aTIOD 





Or OF *oO *O fo 


“peqns 
“peqns 
“peqns 
“peqns 
“peqns 


So OF OF *O *O OF 


“peqns 
‘peqns 


“peqns 
“peqns 


xag 


"eIeg 
"eIeg 
"eIeg 
"eIeg 


"eIeg 


‘OOH 


"eIeg 


‘o]OH 


"eIeg 
"ele 


"eed 


‘O[OH 


"eIeg 
"eIeg 
"eIeg 
"eIeg 
"eIeg 
"eIeg 
"eIeg 


"eIeg 


‘o]OH 


"eIeg 


"eIeg 


‘OOH 


199090d SnAJIWUDYUVIIAS 


1ullznod snAJaUDYUVILAS 


LLaPVY1] SNAJOULAPOAYVS 


IMAYJDUL SnAJIULApDAYVS 


LIDYUDYSDALYS SNAJOWOSAUOSLIY) 


satseds 


panuyjuos € ATAVL 


NO. 442 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


62 


0's 

v9 

v's 

8S 
CSc 
£6 

8S 

cS 

sv 

CV 

Ge 

Ve 

eC 

CC 

6S 
SIT 


€L 
1'c8 
HNW4d 
) 


"ele 


G4 
€9 
LS 
0°9 
v9c 
68 
19 
67 
VV 
ev 
TV 
ce 
O'e 
eC 
C9 
OCI 
OTT 
VL 
L’S8 


HNW4 


2 


‘OPH 


LIDYUDYSVALYS SNAJaULOSAaUOSJBY) 


a) 
9°6 
GL 
68 
9°0P 
VPI 
0'0T 
G6 
LL 
9°9 
19 
Le 
Ge 
LC 
9°6 
8'8T 
C81 
STL 
© 61 


HNNVY HNNV HNAV 


} 


"ele 


1UOSAAPUAY SNAJAULOSAUOSLIY") 


L9 
8°6 
CL 
v3 
LP 
O'VT 
0°6 
£6 
GL 
8°9 
8S 
I 
Se 
9C 
G6 
C81 
6Z1 
OTT 
6SCI 


3} 


"ele 


LL 
cl 
68 
Vil 
LP 
S81 
STI 
601 
88 
v8 
GL 
8's 
6'€ 
ts 
LT11 
9°CT 
G1? 
sel 
T9ST 


3} 
‘O[OH 


GS 
08 
19 
CL 
6°67 
VIt 
GL 
£9 
VS 
SV 
Vv 
LE 
eG 
eC 
GL 
imal 
Tel 
68 
8°66 


HNAWV HNAV HNAV- HNWAV 


3 


‘ele 


6'S 
0'8 
v9 
OZ 
VCE 
611 
CL 
VL 
19 
cs 
67 
#23 
LC 
SC 
GL 
9VI 
SEl 
88 
9°SOT 


fs) 


"eIed 


1OPDMVJSDG SNAJAWULOSAUOSLIY) 


LS 
LL 
9 
69 
Vie 
cIl 
69 
OZ 
9 
TS 
cv 
0'V 
6'C 
61 
OL 
evl 
9'E1 
G8 
STOI 


3} 


‘ele 


c9 
68 
69 
c8 
G'Se 
LT1 
v3 
£8 
v9 
8's 
TS 
CV 
Te 
oC 
9°8 
Vor 
O'9T 
00! 
6VIT 


3} 


"ele 


v9 
6'8 
69 
TZ 
0°9¢ 
OCI 
18 
£8 
L9 
6S 
GS 
ev 
SC 
GC 
€8 
6ST 
cSI 
8°6 
Vell 
HNWV 
) 
‘OH 


TIPE 

ysue] 

{pm 

Yysu9Z] 
(so}1819}) YIBUIT [e10} 
ip 

yysu9] 

yysu2] 

ysu9] 

yysue] 

Yysu2] 

yysu9] 

yysu2] 

ysua] 

7I][200 ueIpsw 
yysu2] 

YIPIM JO1I9}sod 


YIPIM JOTIo}uUe 


‘io8uy poxy Jo diy 0} aApuoo jo aseq WIJ ddUISIP, SUOSTa} puke A-] S}UaUISas [eUTOSe}OUT JO UNS, SUIsIeW soedeIeD IJOTIA]Ue 
WIOJJ 9dUR}SIP, ‘UOSTA} Ue ‘A-] SJUSUIZas [eUTOSe}OU ‘[]A—] S9}1819} ‘ooedesed JO WINS, :(qOQOOZ) TUIPUTg MOT[OJ (WIM) sJUSUTDINSea\l 
‘uopuoT “(HNWd) unasnyy Ar0}sTE] [eINJeN oy} pue “YIOR MAN “(HNIAYV) AsJoIsTy [ernyeN Jo winasnyy ueostieury yj Je poysodap yerajeyy 
"ADT *JEYS Jd ‘AOU “JeYS ‘Q/6T “UlIZNOD sn.gawosauossay’) JO Ssa1dadg MAN 221], Jo susuTIdedg adAT, 10J VEC, JUSWIANsSea|] 


VHT VL 


[J eWoseyaj/y 


] PWlOseJa/Y 


eUIOSOSa/T 


ILA ayuI2}5 
ILA 211812], 
LA Bs], 
A ousiaq, 
AI ABI], 
II] 991812], 
II 9y1819], 

] O8I9], 


aoedeie’y 
1y18ugq [PIO], 
U0T}DaT[OD 
xaS 

addy, 


satoads 


PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 63 


2020 


67 
6'S 
cOr 
OZ 
6 0T 
ES 
S81 
ov 
v3 
Le 
18 
0'ST 
86 
9'€ 
6C 
ee 
c9 
Se 
16 
vv 
VL 
LY 
39 
HNW4d 
3} 


"eIeg 


LIDYUDYSDALYS SNAJQULOSAUOSIAY) 


6S 
v9 
STI 
GE 
Ol 
0's 
6'8T 
oF 
TOr 
OT 
16 
CLV 
66 
se 
9 
OT 
0°9 
eV 
Vor 
LY 
LL 
0's 
69 
HNWd 
P 
‘O]GE 


6L 
6'6 
cst 
evi 
v6 
SST 
VCE 
6L 
6vI 
EL 
Vvl 
6°69 
£ SL 
09 
LY 
VS 
C6 
Vs 
OST 
v's 
Cc Il 
v9 
0'OT 


HNNV HNAV HNANV 


3} 


"eIeg 


UZ 
v6 
0ST 
Tel 
UIT 
vor 
LCE 
GL 
6 VI 
G9 
I'vI 
VZ9 
OVI 
VS 
ov 
VS 
9°8 
US 
6'€1 
9°S 
OTT 
9 
0°OI 


6 


"pIeg 


SZ 
OT 
LYVC 
VLI 
LET 
© 0c 
SIP 
G6 
8'8T 
v8 
S81 
618 
C81 
OL 
9°S 
19 
9°01 
0°9 
CLI 
9°9 
9'eT 
UL 
9'CT 


6 


‘o]OH 


1UOSAIPUIY SNAJIWULOSAUOSLIY") 


VS 
VL 
O'eT 
C6 
v8 
Ol 
O'ET 
GS 
LOT 
LY 
0°0I 
ogc 
OTT 
Ov 
se 
(7 
OZ 
vv 
OTT 
67 
S°6 
cg 
£8 
HNWV 


"eIeg 


9°S 
CL 
vel 
S°6 
S8 
€ Ol 
SET 
8S 
UIT 
cs 
S01 
L8S 
CCI 
ov 
I'v 
SV 
OL 
ST 
SCI 
es 
TOr 
LS 
68 


HNNV HNAVY HNWV 


3} 


"eIeg 


1OPDMVISDq SNAJOWULOSIUOSLIY") 


£5 
89 
6°Cl 
£6 
£6 
OT 
Vee 
LS 
SOI 
0'S 
8°6 
8°SS 
CTl 
ly 
6'€ 
I'v 
TZ 
I 
STI 
cS 
£6 
G'S 
9°8 


6 


"eIeg 


c9 
68 
STI 
Ol 
86 
STI 
0°97 
19 
ial 
8S 
Vil 
6°C9 
Sel 
Oe 
cv 
co 
0°8 
0's 
Cel 
og 
SOI 
0°9 
S°6 


6 


“eIeg 


9°9 
€8 
evl 
LOT 
£6 
OCI 
9c 
19 
eC! 
G'S 
LIT 
c'09 
9CT 
ST 
vv 
I 
18 
O'S 
9°CI 
G'S 
0°OT 
09 
16 
HNWV 


‘o]OH 


UISIVUL o}eJUIp YSU] 
yysugy [e}0} 

JaBUY d[QqeAOU YISUI] 
PUTLICD “JUIAOIIAI YASUI] 
Isray 

pi 

pyysug] 

{pm 

yysue] 

qpim 

yysu9] 

<Y)8uay [e}0} 

y8ugq [e103 

yysusy] snapnoe 

WYSIIY IISA 

YIPIM JpOISaA 

YIBUI] I[DIs3A 

Yip 

yysu9] 

pin 

yysu2] 

qipim 

Ysu2] 


uadag 


ePYyO 


eyred 


IMW37 


PUIOSeIaIy 


UOS|II, 


A euloseyajy 


AJ eWloselajy 


[IT ewosejap 
wonsaTjoD 
X2S 

addq, 


satoeds 


panuijuod > TTAVL 


64 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


Heterometrus beccaloniae Kovatik, 2004: 1, 4, 6, 
7, 51, 52, tables 1-3, fig. 9; 2009: 34-36, 47, 
49, 73, 101, tables 1, 2, figs. 5-7, 217; Mirza 
et al., 2012: 1, 3, 6, 7, table 1. 

Heterometrus (Chersonesometrus) pelekomanus: 
Indra, 2009: 141 (misidentification, part). 

Heterometrus atrascorpius Mirza et al., 2012: 
1-8, table 1, figs. 1-10; syn. nov. 


TyPE MATERIAL: INDIA: Tamil Nadu: Nilg- 
iris Distr: Heterometrus atrascorpius: Holotype: 
1 [subad.] 2 (BNHS Sc-55), Bokkapuram village 
near Masinagudi, 11°33’N 76°40'E, 912 m, 
25.i.2011, G. Desouza and N.S. Achythuan; para- 
types: 1 [imm.] d (BNHS Sc-56), same data 
except: R. Sanap and Z. Mirza, 1 imm. paratype 
? (BNHS Sc-57), same data except; D. Joshi and 
S. Chikane. Heterometrus beccaloniae: Paratypes: 
1 imm., 7 juv. (FKPC), Nilgiri hills, Mudumalai 
National Park [11°34’N 76°32'E], 6.v.2000, 
Rolcik. Vellore Distr; Heterometrus beccaloniae: 
Holotype 2 (FKPC), Kavalore [Kavalur, 12°35'N 
78°49’ E], Javadu Hills [Jawadhu Hills], 2000 ft., 
v.2003, T.R.S.N. 

DiacGnosts: Chersonesometrus beccaloniae may 
be separated from other species of Chersonesome- 
trus as follows. The carapace is markedly dorso- 
ventrally compressed, the lateral surfaces sloping 
gently (fig. 15A, B), in C. beccaloniae, but vaulted, 
the lateral surfaces sloping steeply, in C. fulvipes, 
C. madraspatensis, and C. shivashankari. The cara- 
pace interocular surface is granular along the 
median longitudinal and anterior bifurcated sulci 
only in the female (fig. 15B) of C. beccaloniae 
whereas the frontal lobes and medial region of the 
interocular surface are granular with smooth areas 
in the female of C. bastawadei, C. madraspatensis, 
C. pelekomanius, and C. shivashankari. The cara- 
pace posterolateral surfaces of the female are usu- 
ally smooth in C. beccaloniae but granular in C. 
bastawadei, C. fulvipes, and C. madraspatensis. 
The cheliceral movable finger prodistal (DI) and 
retrodistal (DE) teeth are subequal, with the DE 
tooth only slightly smaller than the DI tooth, and 
opposable, i.e., forming a bicusp, in C. beccaloniae 
but unequal, with the DE tooth considerably 
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smaller than the DI tooth, aligned longitudinally 
and not opposable in C, bastawadei, C. fulvipes, C. 
madraspatensis, C. shivashankari, and C. wrough- 
toni, The pedipalps of the adult male are long, 
with femur length : posterior carapace width ratio 
(FL:PCW) = 0.80 and femur length : carapace 
length ratio (FL:CL) = 0.76 (fig. 84A, B) in C. bec- 
caloniae but short, with FL:PCW < 0.77, FL:CL < 
0.74 in all other species except C. madraspatensis 
and C. tristis. The pedipalp patella dorsal surface 
is flat or nearly so, with the axes of the dorsome- 
dian and retrodorsal carinae in the same plane 
(fig. 85), in C. beccaloniae but convex, with the 
axis of the dorsomedian carina dorsal to the axis 
of the retrodorsal carina, in all other species 
except C. hendersoni, C. pelekomanus, and C. tris- 
tis. The patella retrodorsal carina of the female is 
as strongly developed as or more strongly devel- 
oped than the retromedian carinae in C. becca- 
loniae but absent or obsolete in C. nathanorum. 
The retromedian carinae are granular in C. bec- 
caloniae but costate in C. nathanorum. The patella 
dorsal, retrodorsal, and retroventral intercarinal 
surfaces of the female are granular (fig. 85) in C. 
beccaloniae but smooth or nearly so in C. natha- 
norum. The pedipalp chela is infuscate and similar 
in color to the femur and patella in C. beccaloniae 
but immaculate and paler than the femur and 
patella in C. shivashankari. The chela of the adult 
male is moderately to densely setose in C. becca- 
loniae but sparsely setose in C. fulvipes, C. madras- 
patensis, and C. shivashankari. The chela manus 
dorsal surface (between the dorsomedian and 
digital carinae) is flat in the male and curved, ie., 
slightly to markedly convex, in the female of C. 
beccaloniae, flat in the male and female of C. hen- 
dersoni, C. pelekomanus, and C. tristis, and curved 
in the male and female of C. madraspatensis and 
C. shivashankari, The proximal margin (lobe) of 
the chela manus dorsal surface is moderately 
curved and aligned with the proximal margin of 
the retrolateral surface in the male (fig. 87), or 
aligned with or proximal to the proximal margin 
of the retrolateral surface in the female (fig. 86) of 
C. beccaloniae; moderately curved and proximal 
to the proximal margin of the retrolateral surface 
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in the male, or aligned with the proximal margin 
of the condyle (articulation with patella) in the 
female of C. bastawadei, C. fulvipes, C. madraspa- 
tensis, C. shivashankari, C. tristis, and C. wrough- 
toni; and markedly curved and proximal to the 
proximal margin of the condyle in the male and 
female of C. hendersoni and C. pelekomanus. The 
maximum distance between the dorsomedian and 
dorsal secondary carinae (DMC-DSC) of the 
chela manus is similar to the maximum distance 
between the dorsal secondary and digital carinae 
(DSC-DC) in the male of C. beccaloniae, but 
greater than the DSC-DC in the male of all other 
species except C. madraspatensis, C. nathanorum, 
and C. tristis. The dorsal secondary and subdigital 
carinae of the male (fig. 87) are entirely to pre- 
dominantly granular in C. beccaloniae, entirely to 
predominantly costate in C. nathanorum, and 
absent or obsolete in C. bastawadei and C. fulvi- 
pes. The digital carina is entirely to predominantly 
granular in C. beccaloniae, entirely to predomi- 
nantly costate in C. nathanorum, and absent or 
obsolete in C. bastawadei, C. fulvipes, C. madras- 
patensis, and C. shivashankari. The manus dorsal 
intercarinal surface is without reticulation in C. 
beccaloniae but shallowly reticulate in C. nathano- 
rum. The manus ventral surface is angled, with the 
axis of the retroventral carina ventral to the axis 
of the ventromedian carina in C. beccaloniae but 
flat, with the axes of the retroventral and ventro- 
median carinae in approximately the same plane 
in all other species except C. hendersoni, C. pele- 
komanus, and C. tristis. The legs are very dark or 
heavily infuscate (fig. 84) in C. beccaloniae but 
pale or very lightly infuscate in C. bastawadei, C. 
fulvipes, C. hendersoni, C. madraspatensis, and C. 
shivashankari. Macroseta st on the retroventral 
surfaces of the basitarsi of legs I and II is spini- 
form (fig. 43A-D) in C. beccaloniae but setiform 
in C. nathanorum and C. shivashankari. The 
mesial surfaces of mesosomal tergites I-VI are 
smooth in the male and the lateral surfaces granu- 
lar in the female of C. beccaloniae, whereas the 
mesial surfaces are granular in the male of C. 
bastawadei, C. fulvipes, C. madraspatensis, and C. 
shivashankari, the mesial surfaces granular in the 


male and the lateral surfaces smooth in the female 
of C. nathanorum, and the lateral surfaces smooth 
in the female of C. tristis. The ventral surface of 
mesosomal sternite VII bears two pairs of moder- 
ately to strongly developed ventrosubmedian and 
ventrolateral carinae in C. beccaloniae and a pair 
of weakly developed ventrolateral carinae in all 
other species except C. hendersoni and C. pele- 
komanus. The dorsosubmedian carinae are granu- 
lar or costate-granular on metasomal segments 
I-IV in the male but costate on segments I and II 
or I-III and granular or costate-granular on III 
and IV or IV in the female (fig. 58B) of C. becca- 
loniae, whereas the dorsosubmedian carinae are 
granular or costate-granular on segments I-IV in 
all other species, except C. tristis. The ventral 
intercarinal surfaces of segment IV are granular in 
the male and smooth in the female (fig. 60B) of C. 
beccaloniae but smooth in the male and granular 
in the female of C. bastawadei, C. fulvipes, and C. 
shivashankari, smooth in the male of C. wrought- 
oni, and granular in the female of C. hendersoni, 
C. madraspatensis, C. pelekomanus, and C. tristis. 
The dorsolateral carinae of metasomal segment V 
are strong and continuous in C. beccaloniae but 
weak and discontinuous to absent in C. nathano- 
rum. The dorsal intercarinal surface of segment V 
is smooth in the male and female of C. becca- 
loniae, granular in the male and female of C. 
bastawadei, C. hendersoni, and C. pelekomanus, 
and granular in the male of C. wroughtoni. 

DISTRIBUTION: This species is endemic to 
India and recorded from the Javadu Hills, the 
Nilgiri Hills, and the Yelagiri Hills in the state of 
Tamil Nadu (fig. 80, table 1). 

Ecotoey: The known locality records of this 
species occur in semiarid savanna and deciduous 
woodland dominated by thorn bushes (Acacia 
and Ziziphus) and sparse grass on rocky granite 
hills, at elevations of 305-1020 m (Mirza et al., 
2012). The specimens for which data are avail- 
able were collected from shallow burrows or 
scrapes (10-20 cm long) under large stones or 
boulders, embedded in hard clayey or gravelly- 
loam soils. Burrow entrances, below stones, are 
crescent shaped (Mirza et al., 2012). The habitat 
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and habitus are consistent with the pelophilous, 
fossorial and semilithophilous ecomorphotypes 
(Prendini, 2001b). This species is sympatric with 
the buthids, Hottentotta rugiscutis, Isometrus 
sankeriensis Tikader and Bastawade, 1983, and 
Lychas tricarinatus (Mirza et al., 2012). 

REMARKS: This species is newly accommo- 
dated in Chersonesometrus, stat. nov. et stat. rev., 
based on a phylogenetic analysis (fig. 10). 

The description of H. beccaloniae was based on 
a female holotype. The diagnosis of H. beccaloniae 
compared it to H. wroughtoni, for which the adult 
male is unknown, but not to H. phipsoni, which 
was described from an adult male, occurs in geo- 
graphical proximity, and resembles H. beccaloniae 
in several respects, including dark coloration; 
length, 115 mm in the type of H. beccaloniae com- 
pared with 101 mm in the type of Scorpio phip- 
soni; pectinal tooth count, 14—16 in H. beccaloniae 
compared with 15/15 in S. phipsoni; and pro- and 
retroventral spiniform macrosetal counts on the 
leg telotarsi, 5—6/6—7 on legs III and IV in H. bec- 
caloniae compared with 5/7 on I-IV in S. phip- 
soni. Nevertheless, based on comparison of type 
and nontype material, including an adult male of 
C. beccaloniae, during the present investigation, C. 
beccaloniae is evidently distinct from both C. 
wroughtoni and D. phipsoni, in which the pedipalp 
chela manus is much more granular, among other 
differences recounted in the key and diagnoses. 

Heterometrus atrascorpius was distinguished 
from H. beccaloniae by the following characters: 
moderate size, 91.7 mm; coloration dark blackish 
brown, with the exception of the vesicle, which is 
yellowish white, and the leg tarsi, which are paler; 
pectines, sternum, and pectinal basal piece yellow- 
ish brown; pedipalp chela manus tuberculate with 
carina; patella and femur dorsally tuberculate; pedi- 
palp femur longer than twice as wide; manus 
length/width ratio 3.22; pectines with 16—16 teeth. 
However, as noted by Tahir and Prendini (2014), it 
is evident that none of the type specimens are adult. 
The holotype illustrated in figures 1—9 (Mirza et al., 
2012: 4, 5) is subadult. Consequently, the diagnostic 
characters (coloration, granulation, meristic varia- 
tion) presented to justify this putative new species 
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are unreliable and the comparisons made with 
other species, described on the basis of adults, 
invalid. Based on both the description and the type 
locality, H. atrascorpius is assessed to be conspecific 
with C. beccaloniae and the following new synonym 
presented: Heterometrus atrascorpius Mirza et al., 
2012 = Chersonesometrus beccaloniae (Kovarik, 
2004), syn. nov. 

MATERIAL EXAMINED: INDIA: Tamil Nadu: Nilgiris 
Distr: Ootacamund [Ooty, 11°25’N 76°42'E], 1 d (ZMH); 
Vibudhi Malai Murugan Temple, Bokkapuram, 11°33'N 
76°39'E, 1023 m, 27.xi.2004, S. Basi, rocky hill, savanna- 
grassland on hard clay, many granite stones and boulders, 
in shallow scrapes under stones, 1 2, 1 subad. d, 7 juv. 3, 
6 juv. 2 (AMNH), 2 juv. 6 (AMCC [LP 13133]). Vellore 
Distr.: Javadu Hills, S of Madanur on Highway 46 (Ambur- 
Vellore), 12°51'N 78°49’E, 306 m, 30.xi.2004, S. Basi, 
dense broadleaf savanna-woodland at base of large moun- 
tain with scattered granite stones, in shallow scrape (ca. 20 
cm long), under large stone in gravelly loam, 1 ¢ 
(AMNH); Yelagiri Hills, Mangalam Road, Yelagiri, 
12°35'N 78°39’E, 1000 m, 29.xi.2004, S. Basi, savanna- 
grassland on rocky hillside with many large granite stones, 
burrow entrances under very large stones in hard gravelly 
loam, 1 2, 1 juv. 5, 3 juv. 2, 1 2 carapace and sinistral 
pedipalp segments (AMNH), 1 juv. do, 1 juv. 2 (AMCC 
[LP 13134]); Yelagiri Hills, Yelagiri Road, 12°36'N 78°37’E, 
773 m, 30.xi.2004, S. Basi, steep rocky slope, savanna- 
woodland with many granite stones embedded in hard 
gravelly loam, in shallow scrape (ca. 10 cm long) under 
stone, 1 subad. 6 (AMNH). 


Chersonesometrus fulvipes (C.L. Koch, 1837), 
comb. nov. 


Figures 7A, 9A, 10, 17A, B, 31A, B, 45A-D, 
61A, 62A, 63A, 79, 88-91, table 1 


Buthus fulvipes C.L. Koch, 1837: 45, 46, pl. 
CXXI, fig. 278; 1850: 87; Couzijn, 1981: 133, 
136; Kovarik, 2004: 2, 15; 2009: 38. 

Pandinus fulvipes: Karsch, 1884: 67, 68; Thorell, 
1888: 329, 338. 

Scorpio fulvipes: Pocock, 1893: 304-307, 309 
(part); Kraepelin, 1894: 31, 43-46, 52, 
59-61, 246, pl. I, figs. 22, 28, 37 (part). 

Heterometrus fulvipes: Kraepelin, 1899: 109, 112, 
113, 115 (part); Masi, 1912: 124 (part); 
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FIGURE 22. Heterometrus Ehrenberg, 1828, carapace, dorsal aspect. A, B. Heterometrus glaucus (‘Thorell, 1876), 
comb. nov. et stat. rev., A. 6 (ZMH 3966), B. 2 (AMNH), Nias Island, Indonesia. C, D. Heterometrus longimanus 
(Herbst, 1800), C. d, D. 2 (AMNH), Kuching, Malaysia. E, F. Heterometrus thorellii (Pocock, 1892), E. 3 
(AMNH), Mandalay, Myanmar, F. 2 (AMNH), Pho Kyar Elephant Camp, Yedashe, Myanmar. Scale bars = 2 mm. 
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FIGURE 23. Heterometrus Ehrenberg, 1828, carapace, dorsal aspect. A, B. Heterometrus laevigatus (‘Thorell, 
1876), comb. nov. et stat. rev., A. d (AMNH), Thale Ban, Thailand, B. 2 (AMNH), Khao Pu-Khao Ya, Thai- 
land. C, D. Heterometrus spinifer (Ehrenberg, 1828), C. 6 (AMNH), D. 2 (AMNH), Cameron Highlands, 
Malaysia. Scale bars = 2 mm. 


Kraepelin, 1913: 166 (part); Kopstein, 1921: table 1; Dupré et al., 1998: 13; Prendini et 
119, 133 (part); 1923: 186, 187 (part); 1926: al., 2003: 192, 202, 205, 208, 209, 218, 222, 
111, 112; 1927: 107; Giltay, 1931: 9; Werner, 252, 254, 255, 259, table 3, figs. 4, 6, 7, 
1934: 277 (part); Takashima, 1945: 91, 92 appendices 1, 2 (part); Kovarik, 2004: 1, 15, 
(part); Vyas, 1971: 65-79, figs. 1-6; Vyas 16, 29, 44, 49, 51, 52, tables 2, 3 (part), fig. 
and Laliwala, 1972: 267-271, figs. 1, 2; 14; 2009: 35-38, 48 (part), 49, 78, 100, 104, 
Devarajulu Naidu and Venkatachari, 1974: tables 1, 2 (part), figs. 32-39, 206, 207, 246- 
539-541, figs. 1-4; Vyas, 1974: 9-14; Dal- 248; Javed et al., 2010a: 144, 147; Warburg, 
ingwater, 1980: 285-289, figs. 1c, 2, 3; Bri- 2010: 1746, 1750, tables 2, 3 (part); 2012a: 
gnoli, 1985: 415; Hjelle, 1990: 17, 26, 48; 82, 83, 85, table 1 (part); 2013: 152, 153, 155 
Polis and Sissom, 1990: 179 (part); Sissom, (part); Tahir and Prendini, 2014: 2, 9. 

1990: 80, 81, 133, figs. 3.13G, 3.28B-E; Palamnaeus fulvipes: Pocock, 1900a: 85, 87-89, 


Pointer, 1991: 24; Tare et al., 1993: 102, 103, 92, 96, figs. 25A, 29B; Bardi and George, 
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FIGURE 24. Heterometrus Ehrenberg, 1828, carapace, dorsal aspect. A, B. Heterometrus laoticus Couzijn, 
1981, A. d (AMNH), Phahom Camp, Laos, B. 2 (AMNH), Tham Pha In, Laos. C, D. Heterometrus silenus 
(Simon, 1884), comb. nov. et stat. rev. C. d, D. 2 (AMNH), Ta Kou Mountain Nature Reserve, Vietnam. Scale 
bars = 2 mm. 


1943: 91-115, figs. 1, 3, 4; Sareen and 
Monga, 1973: 281, 282, fig. 1; Cekalovic, 
1982: 191 (misidentification); Warburg, 
2012a: 79, 82, table 1. 

Palamnaeus fulvipes bombayensis Pocock, 


1900a: 89 (synonymized by Couzijn, 1981: 


133-136); Tikader, 1973: 263; Couzijn, 
1981: 134-136; Kovarik, 2004: 15; 2009: 
37. 

Heterometrus phipsoni: Kraepelin, 1913: 166 
(misidentification, part); Pande et al., 2012: 
2383-2385, 2387, table 1, fig. 1, images 11a, 
b (misidentification). 


Heterometrus sp.: Dubale and Vyas, 1968: 
240-244. 

Heterometrus (Chersonesometrus) fulvipes: Couzijn, 
1981: 18, 23, 24, 26, 40, 88, 123, 133-136, 139, 
140, 142, 149, 169, 192, table 7, figs. 1b-f, 5c, 
6c, 8b, 57 (part); Tikader and Bastawade, 
1983: 575, 599-603, figs. 1581-1594; Kovarik, 
1997: 183; 1998: 136 (part); Fet, 2000: 439 
(part); Bastawade, 2002: 296; 2004: 286, 290, 
291; 2005: 411, 417, 418. 

Heterometrus (Chersonesometrus) granulomanus: 
Couzijn, 1981: 142, 143 (misidentification, 
part); Bastawade, 2004: 286, 291, 292 (mis- 
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identification, part); Thulsi Rao et al., 2005: 
3, 9 (misidentification, part); Bastawade, 
2008: 133, 136, 137 (misidentification, part). 

Heterometrus (Chersonesometrus) pelekomanus: 
Bastawade, 2002: 296 (misidentification). 

Heterometrus (Gigantometrus) swammerdami: 
Thulsi Rao et al., 2005: 3, 8 (misidentifica- 
tion, part). 


Type MATERIAL: Buthus fulvipes: Holotype 
22 [lost], “Java” INDIA: Maharashtra: Chan- 
drapur Distr: Heterometrus (Chersonesometrus) 
fulvipes: Neotype [= Palamnaeus fulvipes bom- 
bayensis holotype]: 1 2 (BMNH 1913.1.6.2 ex 
BNHS), Chanda [Chandrapur, 19°58'N 79°18'E], 
Central Provinces [examined]. 

Buthus fulvipes was described from a holotype 
female with erroneous locality data (ie., “Java”). 
The holotype was subsequently lost, leading Couz- 
ijn (1981; 136) to designate the holotype of Palam- 
naeus fulvipes bombayensis, a junior synonym, as 
the neotype. Couzijn (1981: 136), Fet (2000: 439), 
and Kovaiik (2004: 15) mistakenly referred to syn- 
types of P f. bombayensis. Pocock (1900a: 89) 
explicitly mentioned a “type from Nasik” 

Diacnosis: Chersonesometrus fulvipes may be 
separated from other species of Chersonesometrus 
as follows. The carapace is vaulted, the lateral sur- 
faces sloping steeply (fig. 17A, B), in C. fulvipes 
but slightly to markedly dorsoventrally com- 
pressed, the lateral surfaces sloping gently, in all 
other species except C. madraspatensis and C. 
shivashankari. The carapace interocular surface is 
granular along the median longitudinal and ante- 
rior bifurcated sulci only in the female (fig. 17B) 
of C. fulvipes whereas the frontal lobes and medial 
region of the interocular surface are granular with 
smooth areas in the female of C. bastawadei, C. 
madraspatensis, C. pelekomanus, and C, shivashan- 
kari. The carapace posterolateral surfaces of the 
female are granular in C. fulvipes but smooth or 
nearly so in all other species except C. bastawadei 
and C. madraspatensis. The cheliceral movable 
finger prodistal (DI) and retrodistal (DE) teeth are 
unequal, with the DE tooth considerably smaller 
than the DI tooth, aligned longitudinally and not 
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opposable in C. fulvipes, but subequal, with the 
DE tooth only slightly smaller than the DI tooth, 
and opposable, i.e., forming a bicusp, in C. bec- 
caloniae, C. hendersoni, C. nathanorum, C. pele- 
komanus, and C. tristis. The pedipalps of the adult 
male are short, with femur length : posterior cara- 
pace width ratio (FL:PCW) < 0.77 and femur 
length : carapace length ratio (FL:CL) < 0.74 (fig. 
88A, B) in C. fulvipes but long, with FL:PCW = 
0.80, FL:CL = 0.76 in C. beccaloniae, C. madraspa- 
tensis, and C. tristis. The pedipalp patella dorsal 
surface is convex, with the axis of the dorsome- 
dian carina dorsal to the axis of the retrodorsal 
carina (fig. 89), in C. fulvipes but flat or nearly so, 
with the axes of the dorsomedian and retrodorsal 
carinae in the same plane, in C. beccaloniae, C. 
hendersoni, C. pelekomanus, and C. tristis. The 
patella retrodorsal carina of the female is as 
strongly developed as or more strongly developed 
than the retromedian carinae in C. fulvipes but 
absent or obsolete in C. nathanorum. The retro- 
median carinae are granular in C. fulvipes but cos- 
tate in C. nathanorum, The patella dorsal, 
retrodorsal, and retroventral intercarinal surfaces 
of the female are granular in C. fulvipes but 
smooth or nearly so in C. nathanorum. The pedi- 
palp chela is infuscate and similar in color to the 
femur and patella in C. fulvipes but immaculate 
and paler than the femur and patella in C. 
shivashankari. The chela of the adult male is 
sparsely setose in C. fulvipes but moderately to 
densely setose in C. beccaloniae, C. pelekomanus, 
and C, tristis. The chela manus dorsal surface 
(between the dorsomedian and digital carinae) is 
flat in the male and curved, i-e., slightly to mark- 
edly convex, in the female of C. fulvipes, flat in the 
male and female of C. hendersoni, C. pelekomanus, 
and C. tristis, and curved in the male and female 
of C. madraspatensis and C. shivashankari. The 
proximal margin (lobe) of the chela manus dorsal 
surface is moderately curved and proximal to the 
proximal margin of the retrolateral surface in the 
male (fig. 90), or aligned with the proximal mar- 
gin of the condyle (articulation with patella) in the 
female (fig. 91) of C. fulvipes; moderately curved 
and aligned with the proximal margin of the ret- 
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rolateral surface in the male, or aligned with or 
proximal to the proximal margin of the retrolat- 
eral surface in the female of C. beccaloniae and C. 
nathanorum; and markedly curved and proximal 
to the proximal margin of the condyle in the male 
and female of C. hendersoni and C. pelekomanus. 
The maximum distance between the dorsomedian 
and dorsal secondary carinae (DMC-DSC) of the 
chela manus is greater than the maximum dis- 
tance between the dorsal secondary and digital 
carinae (DSC-DC) in the male of C. fulvipes, but 
greater than the DSC-DC in the male of C. bec- 
caloniae, C. madraspatensis, C. nathanorum, and 
C. tristis. The dorsal secondary and subdigital 
carinae of the male are absent or obsolete (fig, 90) 
in C. fulvipes but entirely to predominantly granu- 
lar or costate in all other species except C. 
bastawadei. The digital carina is absent or obsolete 
in C. fulvipes, but entirely to predominantly gran- 
ular in C. beccaloniae, C. hendersoni, C. pelekoma- 
nus, C. tristis, and C. wroughtoni, and entirely to 
predominantly costate in C. nathanorum. The 
manus dorsal intercarinal surface is without retic- 
ulation in C. fulvipes but shallowly reticulate in C. 
nathanorum. The manus ventral surface is flat, 
with the axes of the retroventral and ventrome- 
dian carinae in approximately the same plane in 
C. fulvipes but angled, with the axis of the retro- 
ventral carina ventral to the axis of the ventrome- 
dian carina in C. beccaloniae, C. hendersoni, C. 
pelekomanus, and C, tristis, The legs are pale or 
very lightly infuscate (figs. 9A, 88) in C. fulvipes 
but very dark or heavily infuscate in C. becca- 
loniae, C, nathanorum, C. pelekomanus, C. tristis, 
and C. wroughtoni. Macroseta st on the retroven- 
tral surfaces of the basitarsi of legs I and II is spi- 
niform (fig. 45A-D) in C. fulvipes but setiform in 
C. nathanorum and C. shivashankari. The mesial 
surfaces of mesosomal tergites I-VI are granular 
in the male and the lateral surfaces granular in the 
female of C. fulvipes, whereas the mesial surfaces 
are smooth in the male of C. beccaloniae, C. hen- 
dersoni, C. pelekomanus, and C. wroughtoni, the 
mesial surfaces smooth in the male and the lateral 
surfaces smooth in the female of C. tristis, and the 
lateral surfaces smooth in the female of C. natha- 
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norum. The ventral surface of mesosomal sternite 
VII bears a pair of weakly developed ventrolateral 
carinae in C. fulvipes and two pairs of moderately 
to strongly developed ventrosubmedian and ven- 
trolateral carinae in C. beccaloniae, C. hendersoni, 
and C. pelekomanus. The dorsosubmedian carinae 
are granular or costate-granular on metasomal 
segments I-IV (fig. 61A) in C. fulvipes but costate 
on segments I and II or I-[II and granular or 
costate-granular on III and IV or IV in C. tristis, 
and the female of C. beccaloniae. The ventral inter- 
carinal surfaces of segment IV are smooth in the 
male (fig. 63A) and granular in the female of C. 
fulvipes but granular in the male and smooth in 
the female of C. beccaloniae and C. nathanorum, 
granular in the male of C. hendersoni, C. madras- 
patensis, C. pelekomanus, and C. tristis, and 
smooth in the female of C. wroughtoni. The dor- 
solateral carinae of metasomal segment V are 
strong and continuous in C. fulvipes but weak and 
discontinuous to absent in C, nathanorum. The 
dorsal intercarinal surface of segment V is smooth 
in the male and female of C. fulvipes, granular in 
the male and female of C. bastawadei, C. hender- 
soni, and C. pelekomanus, and granular in the 
male of C. wroughtoni. 

DIsTRIBUTION: Chersonesometrus fulvipes is 
widely distributed across northwestern India (fig. 
79) and has been recorded from the following 
states: Gujarat, Haryana, Karnataka, Madhya 
Pradesh, Maharashtra, National Capital Territory 
of Delhi, Rajasthan, Uttar Pradesh (table 1). A 
single record from Sindh, southeastern Pakistan, 
on the border with India (Kovarik, 2009) requires 
confirmation (Tahir and Prendini, 2014). The dis- 
tribution of C. fulvipes is parapatric with that of its 
sister species, C. madraspatensis, and allopatric 
with the morphologically similar C. bastawadei, 
C. shivashankari, and C. wroughtoni, 

EcoLoGy: Chersonesometrus fulvipes inhabits 
deciduous forest, broadleaf woodland and semi- 
arid savanna, dominated by Acacia, Commiph- 
ora Jacquin, 1797, Sterculia Linnaeus, 1753, and 
Euphorbia trees, on clayey to sandy-loam soils, 
at elevations of 250-940 m (fig. 7A; Pande et al., 
2012). As with other species of the genus, C. ful- 
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FIGURE 25. A, B. Javanimetrus Couzijn, 1981, stat. nov. et stat. rev., and C-F. Sahyadrimetrus, gen. nov., carapace, 
dorsal aspect. A, B. Javanimetrus cyaneus (Simon, 1872), comb. nov., A. 6, B. 2 (AMNH), Ujung Kulon, Indo- 
nesia. C. Sahyadrimetrus barberi (Pocock, 1900), comb. nov., holotype 2 (BMNH 1899.9.24.1). D. Sahyadrime- 
trus rugosus (Couzijn, 1981), comb. et stat. nov., 2 (AMNH), Chaliyar River, India. E, F. Sahyadrimetrus tikaderi, 
gen. et sp. nov., E. holotype d, FE. paratype 2 (MNHN RS 3265). Scale bars = 2 mm. 
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FIGURE 26. Sahyadrimetrus, gen. nov., carapace, dorsal aspect. A, B. Sahyadrimetrus kanarensis (Pocock, 
1900), comb. nov., A. d, B. 2 (AMNH), Chaudi, India. C, D. Sahyadrimetrus mathewi, gen. et sp. nov., C. 
holotype 3, D. paratype 2 (AMNH), Poomala, India. E, F. Sahyadrimetrus scaber (Thorell, 1876), comb. nov., 
E. ¢ (AMNH), Nadpalu, India, RE 2 (AMNH), Sitha River, India. Scale bars = 2 mm. 
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vipes, is usually found in rocky habitats, often on 
wooded hill slopes, gulleys, or ravines where the 
humidity is slightly higher (P. Jain, personal 
commun.). The burrowing biology of this fosso- 
rial, pelophilous species was described by Tare 
et al. (1993), Bastawade (2004, 2005, 2008), and 
Pande et al. (2012), the latter misidentified as H. 
phipsoni. The burrows, constructed in open 
ground or under moderate to large stones, have 
oval or crescent-shaped entrances and are 
almost vertical or gradually sloping to a termi- 
nal chamber at a depth of 10-30 cm. Across its 
distribution, C. fulvipes occurs in sympatry with 
the buthids Hottentotta pachyurus (Pocock, 
1897), Hottentotta tamulus (Fabricius, 1798), 
Lychas tricarinatus, and Orthochirus bicolor 
(Pocock, 1897), the hormurid Liocheles nigripes 
(Pocock, 1897), the scorpiopid Neoscorpiops 
satarensis (Pocock, 1900), and the scorpionids 
Deccanometrus xanthopus and Gigantometrus 
swammerdami (Bastawade, 2004, 2005, 2008; 
Pande et al., 2012). 

CONSERVATION STATUS: Chersonesometrus fulvi- 
pes is occasionally available in the exotic pet trade 
under the name Heterometrus xanthopus. Material 
offered for sale appears to have originated from 
India, regardless of the alleged country of origin. 

REMARKS: This species was previously accom- 
modated in subgenus Chersonesometrus of Het- 
erometrus by various authors (e.g., Couzijn, 1981; 
Tikader and Bastawade, 1983; Fet, 2000). The 
following synonym is confirmed: Palamnaeus 
fulvipes bombayensis Pocock, 1900 = Chersone- 
sometrus fulvipes (C.L. Koch, 1837), comb. nov., 
synonymized by Couzijn (1981). Buthus caesar, 
synonymized with H. (C.) fulvipes by Couzijn 
(1981), is revalidated as Srilankametrus caesar, 
comb. nov. et stat. rev. 

MaTERIAL EXAMINED: | 6, 1 subad. d (MCZ). 
Gujarat: Panch Mahals Distr.: Panch Mahals [22°48'N 
73°34'E], W.A. Wallinger, 2 ¢ (BMNH 1896.10.20.68- 
69 [BNHS 421, 425]). Sunrendranagar Distr.: Karaghora 
[Kharaghoda, 23°11'’N 71°44’E], in Kathiawar, H. 
Bullkley, 1 ¢ (BMNH 1896.7.30.100 [BNHS 442]); 
Kathiawar, 1 ¢ (BMNH 1897.9.17.16). Haryana: Farid- 
abad Distr.: Aravalli Hills, NNE of Mangar, 28°23'N 
77°11'E, 252 m, 14.xi.2006, P. Menon, savanna in ravine 
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on summit of rocky hill, in burrows (ca. 20 cm deep) 
under stones, 1 2, 6 juv. 2 (AMNH), 1 juv. 2 (AMCC 
[LP 13990]). Madhya Pradesh: Hoshangabad Distr.: 
Satpura, Pipariya Road 19, between Matkuli and 
Pipariya, 22°39'N 78°23'E, 364 m, 6.xii.2006, P. Menon, 
dry broadleaf forest on plain with gulleys, excavated 
from burrows in open ground, ca. 15 cm long, in hard, 
sandy-clay bank, 1 2 (AMNH), 1 juv. d (AMCC [LP 
14031]); Raini Pani, 22°37'N 78°07’E, 385 m, 4.xii.2006, 
P. Menon, deciduous forest on low hills, excavated from 
shallow burrows (ca. 10 cm deep) in sandy-clay under 
stones, 1 2, 1 juv. 2 (AMNH), 1 juv. 2 (AMCC [LP 
13997]); Raini Pani road, 22°37'N 78°08’E, 369 m, 
5.xii.2006, P. Menon, deciduous forest along dry gulley, 
excavated from burrows in open ground or under sand- 
stones, in very hard sandy-clay, 3 2, 1 juv. 9 (AMNH), 
1 juv. 2 (AMCC [LP 13981]). Satna Distr: Satna 
[24°36’N 80°50’E], Sarg. Maj. Prinlette, 1 juv. d, 1 juv. 
2 (BMNH 1896.8.15.1-2 [BNHS 593]). Maharashtra: 
East Khandesh, R.H. Medan, 1 5 [BNHS 228], 1 juv. 2 
[BNHS 224] (BMNH 1896.7.30.89); East Satpura Hills 
[21°25'N 76°10’E], Khandesh, J.H. Du Boulay, 1 ¢ 
[BNHS 132], 1 2 [BNHS 128], 1 subad. d [BNHS 138], 
1 subad. 2 [BNHS 137] (BMNH 1896.7.95-98); 
Khandesh, R.H. Madan, 1 2, 1 juv. d, 1 juv. 2, 1 
subad. 6 [BNHS 126] (BMNH 1896.7.30.93-94); Tal- 
gaum [Talegaon, 20°24’N 74°55’E], East Khandesh, 
R.H. Madan, 1 6 [BNHS 234], 1 2 [BNHS 235] 
(BMNH_ 1896.7.30.91-92). Nashik Distr.: Kalwan 
[20°29'N 74°02’E], Nasik, J. Duxburg, 1 d (BMNH 
1897.9.5.32 [BNHS 1148]); Malegaum [Malegaon, 
20°33'’N 74°31'E], Nasik, J. Duxburg, 1 2 (BMNH 
1897.9.5.28 [BNHS 1146]); Nandgaum [Nandgaon, 
20°19'N 74°40'E], Nasik, J. Duxburg, 1 2 (BMNH 
1897.9.5.29 [BNHS 1150]); Sinnar [19°51'N 74°00’E], 
Nasik, J. Duxburg, 1 d (BMNH 1897.9.5.33 [BNHS 
1152]); Yeola [20°03’N 74°29’'E], Nasik, J. Duxburg, 1 
é (BMNH 1897.9.5.30 [BNHS 1158]); Kalwan 
[20°29'N 74°02’E], Nasik, J. Duxburg, 1 d (BMNH 
1897.9.5.32 [BNHS 1148]). Satara Distr.. Khambatki 
Ghat, S of Khandala, on M.B.T. Road (Highway 47), 
18°01'N 74°01’E, 928 m, 17.xi.2004, S. Basi, steep 
slopes of rocky ridge, mixed, semiarid savanna, in 
scrapes under basalt stones in rocky ravine, 2 pedipalp 
chelae (AMNH), 1 juv. 2 (AMCC [LP 13125]), 18°01'N 
74°00'E, 937 m, 30.xi.2006, P. Menon, dry savanna 
woodland (mostly broadleaf) on steep mountain slope 
with basalt outcrops, excavated from shallow burrows 
(ca. 10-20 cm long) under stones in clayey-loam, 2 3, 
1 2,9 juv. 5, 5 juv. 2 (AMNH), 1 juv. 5, 1 juv. 2 
(AMCC [LP 13957]), 902 m, 29.xi.2009, R. Datta, 
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broadleaf woodland on fairly steep slope of large moun- 
tain, clayey-loam with many loose/embedded volcanic 
(basalt) stones, excavated from shallow burrows (ca. 
10-15 cm deep) under embedded stones, 2 5, 1 @ 
(AMNH), 2 juv. d, 1 juv. 2 (AMCC [LP 16812]). Raj- 
asthan: Ajmer Distr.: Ajmeer [Ajmer, 26°27'N 74°38’E], 
H.M. Phipson, 1 ¢6 (BMNH 1893.12.20.17); Beawar 
[26°06'N 74°19’E], Rajputana, R.G. Robson, 4 5,1 2 
(MNHN RS 0157). Jaipur Distr: Jeypore [Jaipur, 
26°55'N 75°47’E], 1 2 (MCZ), Jeypore [Jaipur], Rajpu- 
tana, x.1912,2 6,3 2 (ZMH ex Mus. Calcutta). Uttar 
Pradesh: Agra Distr. Agmeza [27°11'N 77°46’E], 
15.v.1899, 2 2 (ZMH ex Mus. Brussel). Varanasi Distr.: 
Benares [25°20'N 83°00’E], 1 juv. d, 1 juv. 2 (MCZ). 
PAKISTAN: [alleged], iii.2008, ex pet trade, 1 od 
(AMNH [LP 8268]), [pedipalp chela} (AMCC [LP 
8268]). 


Chersonesometrus hendersoni, sp. nov. 


Figures 7D, 10, 16F, 30F, 44E-H, 58C, 59C, 
60C, 80, 92-94, tables 1, 3, 4 


TyPE MATERIAL: INDIA: Karnataka: Bal- 
lari Distr: Holotype °, paratypes: 1 subad. 2, 7 
juv. 3, 6 juv. 2 (AMNH), 2 juv. 2 (AMCC [LP 
16776]), Sanapur Lake, Sanapura, 15°22'N 76°26’E, 
477-478 m, 22.xi.2009, R. Datta, dry riverbed on 
rocky hills, slightly disturbed mixed-broadleaf 
savanna on coarse granitic sandy-loam with many 
granite outcrops and embedded stones, in scrapes 
or shallow burrows under stones below canopy; 
paratypes: 2 2, 2 subad. d, 1 subad. 2, 6 juv. d, 
1 juv. 2 (AMNH), 2 juv. ¢ (AMCC [LP 16782]), 
Tungabhadra River, Narayanpet, 15°20'N 76°25’E, 
448 m, 22.xi.2009, R. Datta, riverine dry forest with 
thickets of spiny bamboo and thorn trees, on gran- 
ite outcrops along permanent river, dense canopy 
and litter in places, from shallow scrapes in coarse 
granitic sandy-loam, under large, flat, embedded 
rocks. 

EtymMo.oey: The specific epithet is a patro- 
nym honoring John Robertson Henderson 
(1863-1925), a Scottish zoologist who served as 
Superintendent of the Government Museum in 
Madras, British India, from 1908 to 1920, in rec- 
ognition of his contributions to the scorpions 
and other arachnids of India. 
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Diacnosis: Chersonesometrus hendersoni may 
be separated from other species of Chersonesome- 
trus as follows. The carapace is markedly dorso- 
ventrally compressed, the lateral surfaces sloping 
gently (fig. 16F), in C. hendersoni, but vaulted, the 
lateral surfaces sloping steeply, in C. fulvipes, C. 
madraspatensis, and C. shivashankari. The cara- 
pace interocular surface is granular along the 
median longitudinal and anterior bifurcated sulci 
only in the female (fig. 16F) of C. hendersoni, 
whereas the frontal lobes and medial region of the 
interocular surface are granular with smooth areas 
in the female of C. bastawadei, C. madraspatensis, 
C. pelekomanus, and C. shivashankari. The cara- 
pace posterolateral surfaces of the female are 
smooth in C. hendersoni but granular in C. 
bastawadei, C. fulvipes, and C. madraspatensis. 
The cheliceral movable finger prodistal (DI) and 
retrodistal (DE) teeth are subequal, with the DE 
tooth only slightly smaller than the DI tooth, and 
opposable, i.e., forming a bicusp, in C. hendersoni 
but unequal, with the DE tooth considerably 
smaller than the DI tooth, aligned longitudinally 
and not opposable in C. bastawadei, C. fulvipes, C. 
madraspatensis, C. shivashankari, and C. wrough- 
toni. The pedipalp patella dorsal surface is flat or 
nearly so, with the axes of the dorsomedian and 
retrodorsal carinae in the same plane (fig. 93), in 
C. hendersoni but convex, with the axis of the dor- 
somedian carina dorsal to the axis of the retrodor- 
sal carina in all other species except C. beccaloniae, 
C. pelekomanus, and C. tristis. The patella retro- 
dorsal carina of the female is as strongly devel- 
oped as or more strongly developed than the 
retromedian carinae in C. hendersoni but absent 
or obsolete in C. nathanorum. The retromedian 
carinae are granular in C. hendersoni but costate 
in C. nathanorum. The patella dorsal, retrodorsal, 
and retroventral intercarinal surfaces of the female 
(fig. 93) are granular in C. hendersoni but smooth 
or nearly so in C. nathanorum. The pedipalp chela 
is infuscate and similar in color to the femur and 
patella in C. hendersoni but immaculate and paler 
than the femur and patella in C. shivashankari. 
The chela manus dorsal surface (between the dor- 
somedian and digital carinae) is flat in the male 
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FIGURE 27. Srilankametrus Couzijn, 1981, stat. nov. et stat. rev., carapace, dorsal aspect. A, B. Srilankametrus 
caesar (C.L. Koch, 1841), comb. nov. et stat. rev., A. d, B. 2 (MNHN RS 0079). C, D. Srilankametrus couzijni, 
sp. nov., C. holotype 6 (BMNH 1896.7.30.121), D. paratype 5 (SMF 5332/1). E, E. Srilankametrus gravimanus 
(Pocock, 1894), comb. nov., E. 6, RK 2 (AMNH), Kokmotte, Sri Lanka. Scale bars = 2 mm. 
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FIGURE 28. Srilankametrus Couzijn, 1981, stat. nov. et stat. rev., carapace, dorsal aspect. A, B. Srilankametrus 
indus (DeGeer, 1778), comb. nov., A. d, B. 2 (AMNH), Kandy, Sri Lanka. C, E, E. Srilankametrus serratus 
(Pocock, 1900), comb. nov., C. holotype 6 (BMNH 1888.55), E. d (FMNH 086 916), E ° (ZMH), Ceylon [Sri 
Lanka]. D. Srilankametrus pococki, sp. nov., holotype 2 (AMNH), Kodigala, Sri Lanka. Scale bars = 2 mm. 
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and female of C. hendersoni, flat in the male and 
curved, i.e., slightly to markedly convex, in the 
female of C. bastawadei, C. beccaloniae, C. fulvi- 
pes, C. nathanorum, and C. wroughtoni, and 
curved in the male and female of C. madraspaten- 
sis and C. shivashankari. The proximal margin 
(lobe) of the chela manus dorsal surface is mark- 
edly curved and proximal to the proximal margin 
of the condyle (articulation with patella) in the 
male and female (fig. 94) of C. hendersoni but 
moderately curved and aligned with or proximal 
to the proximal margin of the retrolateral surface, 
or aligned with the proximal margin of the con- 
dyle in all other species except C. pelekomanus. 
The maximum distance between the dorsomedian 
and dorsal secondary carinae (DMC-DSC) of the 
chela manus is greater than the maximum dis- 
tance between the dorsal secondary and digital 
carinae (DSC-DC) in the male of C. hendersoni, 
but greater than the DSC-DC in the male of C. 
beccaloniae, C. madraspatensis, C. nathanorum, 
and C. tristis. The dorsal secondary and subdigital 
carinae of the male are entirely to predominantly 
granular in C. hendersoni, entirely to predomi- 
nantly costate in C. nathanorum, and absent or 
obsolete in C. bastawadei and C. fulvipes. The digi- 
tal carina is entirely to predominantly granular 
(fig. 94) in C. hendersoni, entirely to predomi- 
nantly costate in C. nathanorum, and absent or 
obsolete in C. bastawadei, C. fulvipes, C. madras- 
patensis, and C. shivashankari, The manus dorsal 
intercarinal surface is without reticulation in C. 
hendersoni but shallowly reticulate in C. nathano- 
rum. The manus ventral surface is angled, with the 
axis of the retroventral carina ventral to the axis 
of the ventromedian carina in C. hendersoni but 
flat, with the axes of the retroventral and ventro- 
median carinae in approximately the same plane 
in all other species except C. beccaloniae, C. pele- 
Komanus, and C. tristis. The legs are pale or very 
lightly infuscate (fig. 92) in C. hendersoni but very 
dark or heavily infuscate in C. beccaloniae, C. 
nathanorum, C. pelekomanus, C. tristis, and C. 
wroughtoni, Macroseta st on the retroventral sur- 
faces of the basitarsi of legs I and II is spiniform 
(fig. 44E-H) in C. hendersoni but setiform in C. 
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nathanorum and C. shivashankari. The mesial sur- 
faces of mesosomal tergites I-VI are smooth in 
the male and the lateral surfaces granular in the 
female of C. hendersoni, whereas the mesial sur- 
faces are granular in the male of C. bastawadei, C. 
fulvipes, C. madraspatensis, and C. shivashankari, 
the mesial surfaces granular in the male and the 
lateral surfaces smooth in the female of C. natha- 
norum, and the lateral surfaces smooth in the 
female of C. tristis. The ventral surface of meso- 
somal sternite VII bears two pairs of moderately 
to strongly developed ventrosubmedian and ven- 
trolateral carinae in C. hendersoni and a pair of 
weakly developed ventrolateral carinae in all other 
species except C. beccaloniae and C. pelekomanus. 
The dorsosubmedian carinae are granular or cos- 
tate-granular on metasomal segments I-IV (fig. 
58C) in C. hendersoni but costate on segments I 
and I} or I-III and granular or costate-granular on 
II and IV or IV in C. tristis, and the female of C. 
beccaloniae. The ventral intercarinal surfaces of 
segment IV are granular in the male and female 
(fig. 60C) of C. hendersoni but smooth in the male 
and female of C. wroughtoni, the male of C. 
bastawadei, C. fulvipes, and C. shivashankari, and 
the temale of C. beccaloniae and C. nathanorum. 
The dorsolateral carinae of metasomal segment V 
are strong and continuous in C. hendersoni but 
weak and discontinuous to absent in C. nathano- 
rum. The dorsal intercarinal surface of segment V 
is granular in the male and female of C. hender- 
soni, smooth in the female of C. wroughtoni, and 
smooth in the male and female of all other species 
except C. bastawadei and C. pelekomanus, 

DescriPTion: The following description is 
based on the holotype and paratypes. Meristic 
data are presented in table 3. The adult male is 
unknown hence measurements are presented 
only for the adult female (table 4), 

Total length: Adult large, maximum length, 
measured from anterior margin of carapace to tip 
of aculeus, 137 mm (126-156 mm, # = 3) (2). 

Color: Chelicerae, dorsal surfaces bicolored, 
mostly to entirely immaculate prodorsal half of 
manus paler than infuscate retrodorsal half of 
manus and fingers; manus markedly paler than 
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carapace interocular surface. Carapace, pedi- 
palps, tergites, and metasoma entirely infuscate, 
uniformly dark reddish brown to reddish black. 
Sternites IIJ-V1 immaculate, VII immaculate to 
slightly infuscate, dark olive to blackish brown, 
becoming darker posteriorly. Coxosternal region 
infuscate, brownish, maxillary lobes darker. Legs 
lightly infuscate, uniformly yellow to light brown, 
contrasting with carapace, pedipalps, tergites, 
and metasoma (fig. 92). Genital opercula and 
pectines uniformly pale cream. Metasomal seg- 
ments I-V similar to one another; carinae infus- 
cate, darker than intercarinal surfaces; dorsal 
intercarinal surfaces similar to tergites; ventral 
intercarinal surfaces darker than sternites. Telson 
vesicle immaculate, light yellowish, markedly 
paler than metasomal segment V; aculeus black. 

Chelicerae: Movable finger prodistal (DI) and 
retrodistal (DE) teeth subequal, with DE tooth 
only slightly smaller than DI tooth, and oppos- 
able, i.e., forming a bicusp, Fingers and manus, 
proventral surfaces with long, dense vestiture of 
macrosetae, Coxae, prodorsal surfaces without 
stridulatory setae (scaphotrix); promedian sur- 
faces without chemoreceptive lamelliform setae 
(trichocopae). 

Carapace: Carapace markedly dorsoventrally 
compressed, lateral surfaces sloping gently. 
Anterior margin concave, frontal lobes uneven, 
sloping medially toward deep median notch, 
without median projection or median depres- 
sion (fig. 16F). Anterolateral margins converg- 
ing gradually anteriorly, without distinct notch 
adjacent to posterior lateral ocelli; mediolateral 
margins diverging or converging slightly poste- 
riorly (at posterolateral sulci), Anterior width of 
posterior width, 65% (64%-65%, n = 3) (¢); 
posterior width of length, 97% (95%-98%, n = 
3) (¢). Three pairs of lateral ocelli (MLMa, 
PLMa, PDMi), all similar in size, two anterior 
pairs situated anteriorly, well separated from 
posterior pair, situated laterally. Median ocelli 
slightly larger than lateral ocelli, distance 
between ocelli slightly less than width of ocellus; 
median ocular tubercle situated posteromedi- 
ally, distance from anterior carapace margin, 
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52% (51%-52%, n = 3) (2). Median longitudi- 
nal sulcus narrow, suturiform; continuous from 
median notch to interocular sulcus; anteriorly 
furcated; without anterocular depression. Ante- 
rior furcated sulci diverging broadly from ante- 
rior edge of median longitudinal sulcus. Median 
ocular tubercle raised, superciliary carinae 
higher than ocelli, extended anteriorly, subpar- 
allel. Interocular sulcus present. Circumocular 
depressions completely encircling median ocu- 
lar tubercle, converging anteriorly. Posterome- 
dian and posteromarginal sulci deep, Paired 
mediolateral and posterolateral sulci shallow. 
Median longitudinal suture continuous from 
median notch to median ocular tubercle, equally 
strong along entire length; not extending to 
anterior margin of carapace, terminating at or 
posterior to median notch, Anterior furcated 
sutures absent or obsolete. Anterocular furcated 
sutures absent. Interocular suture present, slen- 
der, Posterior sutures present but indistinct, 
converging on median ocular tubercle; con- 
nected anteriorly to posterior furcations of 
interocular suture and extending anteriorly 
beyond median ocular tubercle. Frontal lobes 
and medial region of interocular surface finely 
granular with smooth areas (d) or finely granu- 
lar along median longitudinal and anterior fur- 
cated sulci only, elsewhere smooth (@) (fig. 
16F); anterolateral and mediolateral surfaces 
uniformly finely granular; posterolateral sur- 
faces uniformly finely granular (¢) or smooth 
(2); posteromedian surfaces smooth. 

Pedipalps: Femur width of length, 47% (45%- 
51%, n = 3) (&). Retrodorsal carina complete, 
costate-granular, similar to or more strongly 
developed than prodorsal carina. Dorsal second- 
ary carina partial, reduced to granular row in 
anterior quarter, becoming obsolete distally. Dor- 
somedian carina partial, reduced to granular row 
in anterior quarter. Prodorsal carina complete, 
granular. Promedian carina complete, comprising 
row of spiniform or subspiniform granules (sev- 
eral demarcated by conspicuous macrosetae), ori- 
ented diagonally between prodorsal and proventral 
carinae. Proventral carina complete, granular as 
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FIGURE 29. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., sternum and pectines, ventral aspect. A, 
B. Chersonesometrus beccaloniae (Kovarik, 2004), comb. nov., A. d (ZMH), Ootacalum, India, B. 2 (AMNH), 
Yelagiri Hills, India. C, D. Chersonesometrus pelekomanus (Couzijn, 1981), comb. nov., C. holotype ¢ (SMF 
RII/1088/19), D. paratype 2 (SMF RII/329). E, EF. Chersonesometrus tristis (Henderson, 1919), comb. nov. E. 
3d (AMNH), Ithepalli, India, R 2 (AMNH), Maddur, India. Scale bars = 2 mm. 





2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 81 


— ae, 
ig 2 ee 
ot 4-44 Le 





FIGURE 30. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., sternum and pectines, ventral aspect. A. 
Chersonesometrus bastawadei, sp. nov., holotype 2 (AMNH), Naganath Temple, India. B. Chersonesometrus 
wroughtoni (Pocock, 1899), comb. nov., paralectotype 2 (BMNH 1897.9.17.1-4, 11, 20). C, D. Chersonesometrus 
shivashankari, sp. nov., C. holotype 6 (BMNH), Bellahunsi, India, D. paratype 2 (BMNH), Hampasagar, India. 
E. Chersonesometrus nathanorum, sp. nov., subad. 3 holotype (MNHN RS 3145). F. Chersonesometrus hender- 
soni, sp. nov., holotype 2 (AMNH), Sanapura, India. Scale bars = 2 mm. 
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strongly developed as or more strongly developed 
than retroventral carina. Ventromedian and sec- 
ondary accessory carinae absent. Retroventral 
carina extending partly or entirely to distal edge 
of segment. Retromedian carinae absent, indi- 
cated only by macrosetal rows. Dorsal and prolat- 
eral intercarinal surfaces finely granular; ventral 
and retrolateral surfaces smooth. Patella width of 
length, 51% (50%-53%, m= 3) (2). Dorsal surface 
flat, axes of dorsomedian and retrodorsal carinae 
in same plane. Dorsomedian carina entirely to 
predominantly costate-granular (fig. 93), Retro- 
dorsal carina predominantly costate-granular, 
more strongly developed than granular retrome- 
dian carinae. Retroventral carina distinct, costate- 
granular. Promedian carina and promedian 
process absent. Other carinae absent. Dorsal and 
retrolateral intercarinal surfaces finely granular, 
other surfaces smooth. Chela short, broad (fig. 
94); manus height of width, 65% (60%-67%, n = 
3) (¢); manus length along retroventral carina of 
manus width, 86% (80%-92%, n = 3) (2); manus 
length along retroventral carina of movable finger 
length, 74% (70%-79%, n = 3) (2), Chela moder- 
ately (dS) to sparsely (2) setose. Manus dorsal 
surface (between dorsomedian and digital cari- 
nae) flat; proximal margin (lobe) of dorsal surface 
markedly curved and proximal to proximal mar- 
gin of condyle (articulation with patella); proxi- 
mal margin (lobe) of dorsal surface moderately 
curved and aligned with (¢) or proximal to (2) 
proximal margin of retrolateral surface. Dorsome- 
dian carina obsolete, costate on fixed finger and 
comprising regular row of spiniform granules 
along entire length of manus. Dorsal secondary, 
subdigital, and digital carinae incomplete, entirely 
to predominantly granular; dorsal secondary 
carina comprising double row of granules in prox- 
imal two-thirds; proximal half of dorsal secondary 
carina, distal half of subdigital carina and distal 
third of digital carina closely adjacent. Maximum 
distance between dorsomedian and dorsal sec- 
ondary carinae (DMC-DSC) greater than maxi- 
mum distance between dorsal secondary and 
digital carinae (DSC-DC), Retromedian carina 
complete, predominantly costate, more strongly 
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developed than digital carina. Retrolateral second- 

ary and secondary accessory carinae vestigial, 

proximal to condyle of movable finger. Retroven- 

tral carina distinct, costate. Ventromedian carina 

obsolete, costate. Proventral and promedian cari- 

nae similarly developed, each comprising row of 
spiniform granules and associated macrosetae. 

Prodorsal carina obsolete, comprising few spini- 

form granules and associated macrosetae. Dis- 

tance between dorsomedian and promedian 

carinae (DMC-PMC) slightly to markedly greater 

than distance between promedian and proventral 

carinae (PMC-PVC). Manus, dorsal and retrolat- 

eral intercarinal surfaces densely and coarsely 

granular except for smooth depression at base of 
fixed finger; ventral intercarinal surface smooth or 

nearly so; prolateral intercarinal surfaces very 

sparsely and finely granular, more densely dorsally 

and distally. Manus ventral surface angled, axis of 
retroventral carina ventral to axis of ventromedian 

carina. Fixed and movable fingers, intercarinal 

surfaces smooth; median denticle rows each with 

six enlarged retrolateral denticles (including ter-- 
minal denticle), proximal three situated on lobes; 
first (proximal) lobe of fixed finger and second 

lobe of movable finger larger than others, with 

correspondingly deeper notches in movable and 

fixed fingers, respectively; terminal denticles of 
fingers interlocking unevenly when closed, mov- 

able finger displaced retrolaterally; distinct notch 

near tip of fixed finger to accommodate terminal 

denticle of movable finger. 

Trichobothria: Orthobothriotaxic, Type C, 
with the following segment totals (m = 12): femur, 
3 (1 d, 1 i, 1 e); patella, 19 (2 d, 1i,3 v, 13 e, 
comprising 3 et, | esf, 2 em, 2 esb, 5 eb); chela, 26 
(manus, 16, comprising 2 D, 10 E, 4 V; fixed fin- 
ger, 10, comprising 4 d, 4 e, 2 i). Total count of 
trichobothria per pedipalp: 48. Femur, i situated 
on dorsal surface. Patella, d, situated on internal 
surface, slightly closer to d, than to i; distance 
¥,-v; ca. one-third distance v,-v,. Chela, dis- 
tance et-est ca. half distance est-esb; distance 
est-esb greater than half distance esb-eb; est dis- 
tal to dst; V, situated in proximal third of manus, 
closer to V, than V3. 
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Legs: First pair of maxillary lobes (coxapophy- 
ses) tapering anteriorly, longer than and encircling 
second pair. Stridulatory organs, comprising “rasp” 
(granular tubercles) and “scraper” (stridulatory 
setae or scaphotrix), present on opposing surfaces 
of coxae of first pair of legs and pedipalps, respec- 
tively. Legs I-IV acarinate, except femora, with dis- 
tinct pro- and retrolateral surfaces demarcated by 
partial, granular prodorsal and complete, costate- 
granular proventral carinae. Femora, patellae, and 
tibiae, pro- and retrolateral surfaces each with scat- 
tered setiform macrosetae, Tibiae, prolateral sur- 
faces, without spiniform macrosetae; I and II, 
retrolateral surfaces, each with two spiniform (¢, st) 
macrosetae; III and IV, retrolateral surfaces, with- 
out spiniform macrosetae. Basitarsi [-IV, slightly 
dorsoventrally compressed; retrolateral margins 
similar, unmodified, rounded; prolateral pedal 
spurs present (fig. 44E—H); retrolateral pedal spurs 
absent. Basitarsi, pro- and retrolateral surfaces, each 
with scattered long and short setiform macrosetae, 
and spiniform macrosetae, more numerous on | 
and II than III and [V. Basitarsi, spiniform macro- 
setae, I, retrolateral: t, sb; retroventral: ¢, st, sb; pro- 
ventral: ¢, st; II, retrolateral: f, sb; retroventral: ¢, st, 
sb; proventral: ¢, sf; III, retrolateral: t, sb; retroven- 
tral: ¢, sf; proventral: t; prolateral: £, st; IV, retrolat- 
eral: t; retroventral: 4 proventral: t, st; prolateral: t, 
st. Telotarsi I-IV short, stout and distally broad- 
ened in dorsal and lateral views. Laterodistal lobes 
rounded, Dorsomedian lobes approximately equal 
to laterodistal lobes; each terminating in single seti- 
form macroseta. Telotarsi, pro- and retrolateral sur- 
faces, each with long and short, scattered 
macrosetae, not arranged in definite row. Telotarsi 
each with pro- and retroventral rows of spiniform 
macrosetae, two inserted on laterodistal lobes; 
counts in pro- and retroventral rows similar on I 
and II, and on II] and IV (n = 16): 1, proventral: 4, 
retroventral: 6; II, 4 (4 or 5), 6 (6 or 7); Ill and IV, 
5, 6 (6 or 7). Telotarsal ungues short, curved, equal 
to subequal; pseudonychium (dactyl) reduced, 
rounded. 

Sternum: Shape subpentagonal (fig. 30F), 
Median longitudinal sulcus shallow anteriorly, 
deep and narrow posteriorly. 


Genital operculum: Genital opercula suboval, 
completely divided longitudinally, partially over- 
lapping, genital papillae present (4 ); subcordate, 
fused, genital papillae absent (¢) (fig. 30F). 

Hemispermatophore: Unknown. 

Pectines: Distal edge extending past distal edge 
of coxa IV but not reaching distal edge of trochan- 
ter IV (d) or reaching to distal edge of coxa IV 
(2) (fig. 30F). First proximal median lamella 
(scape) of each pecten with mesial margin angu- 
lar, approximately 90° (¢) or obtusely angular, 
greater than 90° but less than 180° (2), Pectinal 
teeth straight and elongate (d) or shorter and 
curved (° ), present along entire posterior margin; 
sinistral/dextral tooth count, 19/19 (17-19/18 or 
19, n= 6) (cd), 16/16 (16 or 17/16 or 17, n = 10) 
(2). Fulcra smooth proximally but densely setose 
({microsetae only) distally. 

Mesosoma: Tergites each with shallow pair of 
submedian depressions, without obsolete median 
carina. Pretergites smooth and glabrous, Postter- 
gites smooth and glabrous medially, unevenly 
finely and coarsely granular to predominantly 
coarsely granular laterally. Sternites [V-VI, each 
with paired longitudinal depressions prolateral 
to spiracles, absent on VII. Surface, sternites III- 
VIL, smooth; VII with two pairs of moderately to 
strongly developed, costate ventrosubmedian 
and ventrolateral carinae. Sternite VII, length of 
width, 66% (64%-70%, n = 3) (2). 

Metasoma and telson: Metasomal segments 
1-V progressively increasing in length, decreasing 
in width; segment V, width of segment I, width, 
69% (67%-71%, n = 3) (2). Metasoma fairly 
robust, width of length, segment I, 83% (79%- 
86%, n = 3) (2); I, 67% (63%-70%) (2); IL], 61% 
(56%-64%) (2); IV, 49% (48%-51%) (2); V, 35% 
(34%-37%) (¢). Telson vesicle, width of meta- 
somal segment V, width, 102% (100%-105%, n = 
3) (2); vesicle globose, height of length, 52% 
(51%-53%, n = 3) (2); dorsal surface flat; ventral 
surface evenly curved. Aculeus relatively long, 
gently curved, length of vesicle length, 67% (63%- 
72%, n = 3) (), Length metasoma and telson, of 
total length, 54% (53%-54%, n = 3) (2). Dorso- 
submedian carinae, segments I-IV, distinct, com- 
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FIGURE 31. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., sternum and pectines, ventral aspect. A, 
B. Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., A. 36, B. d (AMNH), Khambatki Ghat, India. 
C, D. Chersonesometrus madraspatensis (Pocock, 1900), comb. nov., C. 5 (CAS 9071142), D. 2 (CAS 
9071143). Scale bars = 2 mm. 


plete, granular or costate-granular, posterior 
spiniform granules obsolete (fig. 58C); V, vestigial. 
Dorsolateral carinae, segments I-V, distinct, com- 
plete, costate-granular on I-IV, costate-granular to 
granular on V. Median lateral carinae, segment I, 
incomplete, reduced to granular row in posterior 
half, diagonally oriented between dorsolateral and 
ventrolateral carinae (fig. 59C); II-IV, obsolete 
row of granules posteriorly; V, incomplete, granu- 
lar row, restricted to anterior two-thirds. Ventro- 
lateral and ventrosubmedian carinae, segments 
I-IV, distinct, complete, costate on I-III, granular 
or costate-granular on IV, more strongly devel- 


oped on III and IV than on I and II (fig. 60C). 
Ventrolateral carinae, segment V, distinct, com- 
plete, comprising spiniform granules, diverging 
posteriorly, terminal granule slightly larger than 
preceding granules. Ventrosubmedian carinae, 
segment V, vestigial, each reduced to one or two 
isolated spiniform granules, demarcated by con- 
spicuous macrosetae. Ventromedian carina, seg- 
ment V comprising single row of spiniform 
granules, unmodified posteriorly. Anal arch, seg- 
ment V, dorsal carina, costate; ventral carina com- 
prising subspiniform granules. Lateral intercarinal 
surfaces, segments I-IV, granular, V, smooth. Ven- 
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FIGURE 32. Gigantometrus Couzijn, 1978, stat. nov., sternum and pectines, ventral aspect. A, B. Gigantome- 
trus swammerdami (Simon, 1872), comb. nov., A. lectotype 6 (Palamnaeus swammerdami flavimanus Pocock, 
1900, syn. nov.) (BMNH 1899.11.2.292-3), B. 2 (FMNH 086 257). C, D. Gigantometrus titanicus (Couzijn, 
1981), comb. nov. et stat. rev., C. d, D. 2 (AMNH), Polonnaruwa, Sri Lanka. 


tral intercarinal surfaces, segments I-III, smooth, 
IV and V, granular. Telson vesicle, dorsal and lat- 
eral surfaces smooth; ventral surface with four 
longitudinal carinae, each comprising spiniform 
granules. 

DISTRIBUTION: This species is endemic to 
India and presently recorded only from the state 
of Karnataka (fig. 80, table 1). 

Ecotoey: The known locality records of this 
species occur in semiarid savanna and deciduous 
riverine forest dominated by Acacia, Euphorbia, 
and broadleaf bushes (Grewia, Ziziphus), with 


bamboo, along riverbeds in rocky granite hills, at 
elevations of 450-480 m (fig. 7D). The speci- 
mens for which data are available were collected 
from shallow scrapes in coarse granitic sandy- 
loam soil under large, flat, embedded rocks. The 
habitat and habitus are consistent with the 
pelophilous, fossorial and semilithophilous eco- 
morphotypes (Prendini, 2001b). This species is 
sympatric with Charmus indicus, Hottentotta 
rugiscutis, Lychas scaber (Pocock, 1893), L. tri- 
carinatus, and an undetermined species of Red- 
dyanus Vachon, 1972. 
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Chersonesometrus madraspatensis 
(Pocock, 1900), comb. nov. 


Figures 8E, 10, 17C, D, 31C, D, 45I-L, 61C, 
62C, 63C, 79, 95-98, table 1 


Scorpio (Buthus) fulvipes: Laurie, 1890: 105. 

Scorpio fulvipes: Laurie, 1891: 587-597, pl. XL, 
figs. 1-18; Pocock, 1893: 304-307, 309 
(part); Kraepelin, 1894: 31, 43-46, 52, 
59-61, 246, pl. I, figs. 22, 28, 37 (part); 
Laurie, 1896a: 187, 188, 192, 194, pl. IX, 
figs. 3, 6; Warburg, 2010: 1749; 2012b; 60. 

Heterometrus fulvipes: Kraepelin, 1899: 109, 112, 
113, 115 (part); Masi, 1912: 124 (part); 
Kraepelin, 1913: 166 (part); Giltay, 1931: 9; 
Sasirababu, 1961: 11-17, pl. I, figs. 1, 2 (mis- 
identification); Pampapathi Rao, 1964: 133- 
141, fig. 1 (misidentification); Laverack, 1966: 
241, 244, 250 (misidentification); Pampapathi 
Rao and Murthy, 1966: 520, 521 (misidentifi- 
cation); Sasirababu and Venkatachari, 1966: 
22-32, figs. 1-4 (misidentification); Ven- 
kateswara Rao and Sepur Govindappa, 1967: 
243-249, tables I, Il, pl. XII, figs. 1-3 (mis- 
identification); Venkatachari and Murali- 
krishna Dass, 1968: 617-620, graph 
(misidentification); Devarajulu Naidu, 1969: 
1274, figs. 1, 2 (misidentification); Chengal 
Raju et al., 1973: 964, 965, fig. (misidentifica- 
tion); Geethabali and Pampathi Rao, 1973: 
189-196, figs. 2, 3, 4C, 4D, 5, 6 (misidentifi- 
cation); Devarajulu Naidu and Padmanabha- 
naidu, 1976: 1-5, tables 1, 2, figs. 1-4 
(misidentification); Geethabali, 1976; 345- 
347, table, figs. 1-3 (misidentification); 
Chandrasekara Reddy and Padmanabha- 
naidu, 1977: 217, 218, fig. 1 (misidentifica- 
tion); Mastanaiah et al., 1977; 1051, 1052, fig. 
(misidentification); Chengal Raju et al., 1978: 
111-113, table I (misidentification); Jayaram 
et al., 1978: 1184, 1185, table, fig. (misidenti- 
fication); Mastanaiah et al., 1978: 130, 131, 
fig. 1 (misidentification); Subburam and 
Gopalakrishna Reddy, 1978a: 513, 514, table 


I (misidentification); 1978b: 665, 666, figs. 
1-4 (misidentification); Jayaram and Padma- 
nabhanaidu, 1979: 6-8, tables I, II (misidenti- 
fication); Mastanaiah et al., 1979: 69, 70, fig. 
(misidentification); Subburam and Gopal- 
akrishna Reddy, 1979: 853-855, table I (mis- 
identification); Uthaman and Srinivasa 
Reddy, 1979: 347-352, tables 1, 2, fig. 1 (mis- 
identification); Jayaram and Padmanabha- 
naidu, 1980: 109-112, table 1 
(misidentification); Subburam and Gopal- 
akrishna Reddy, 1980a: 658-661, tables I, II 
(misidentification); 1980b: 138, 139, figs, 1-4 
(misidentification); Yellamma et al., 1980: 
29-37, figs. 1-7 (misidentification); Sub- 
buram and Gopalakrishna Reddy, 1981: 275- 
281, figs. 1-31 (misidentification); Yellamma 
et al., 1982: 225-233, tables 1-3, fig. 1 (mis- 
identification); Subburam and Gopalakrishna 
Reddy, 1989: 329-333, figs. 1-3 (misidentifi- 
cation); Root, 1990: 354, 365, 368, 396, 404- 
410, figs. 9.24, 9.29 (misidentification); Polis 
and Sissom, 1990: 179 (part); Simard and 
Watt, 1990: 419 (misidentification); Warburg 
and Polis, 1990: 229, 235 table 5.2 (misidenti- 
fication); Pointer, 1991: 24; Rajyalakshmi et 
al., 1991: 429-432, fig. 1 (misidentification); 
Shivashankar and Veeresh, 1991: 697-702 
(misidentification); Kalarani et al., 1992: 141- 
146, tables 1-3, fig. 1 (misidentification); 
Shivashankar, 1992: 134-138 (misidentifica- 
tion); 1994: 81-90, tables 1-3, figs. 1-3 (mis- 
identification); Prendini et al., 2003: 192, 193, 
202, 203, 205, 208, 209, 218, 222, 252, 254, 
255, 259, tables 3, 4, figs. 4-7, appendices 1, 2 
(misidentification, part); Kovarik, 2004: 1, 15, 
29, 49, 51, 52, tables 2, 3 (misidentification, 
part); Mirza and Sanap, 2009: 488, 490 (mis- 
identification); Javed et al., 2010b: 785, table 
1 (misidentification); Warburg, 2010: 1739, 
1749, 1750, table 3 (misidentification, part); 
2012a: 82, 83, 85, table 1 (part); 2012b: 60, 
61, 63, 64 (misidentification); 2013: 152, 153, 
155 (misidentification, part). 
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Palamnaeus fulvipes madraspatensis Pocock, 
1900a; 88, 89 (part), fig. 25B; Tikader, 1973: 
263; Couzijn, 1981: 135; Fet, 2000: 439, 440; 
Kovatik, 2004: 29. 

Heterometrus (Scorpio) fulvipes: Kraepelin, 1901: 
271 (misidentification, part). 

Pandinus fulvipes: Simon, 1905: 161 
(misidentification). 

Heterometrus (Chersonesometrus) fulvipes: 
Couzijn, 1981: 23, 40, 88, 123, 132-136, 139, 
140, 142, 149, 169, 192, table 7, figs. 39, 57 
(misidentification, part); Kovarik, 1998: 136 
(part); 2002: 17 (misidentification), 

Heterometrus (Chersonesometrus) madraspaten- 
sis: Tikader and Bastawade, 1983: 576, 630- 
635, figs. 1668-1682; Fet, 2000: 440; Indra, 
2009; 142. 

Heterometrus madraspatensis: Kovarik, 2004: 1, 
2, 27-29, 51, 52, tables 2, 3 (part), fig. 20; 
2009: 35, 36, 41, 48, 49, 85, 100, 108, tables 
1, 2 (part), figs. 83-88, 208, 209, 257, 258; 
Javed et al., 2010b: 785, table 1; Tahir and 
Prendini, 2014: 9. 

Heterometrus (Chersonesometrus) granulomanus: 
Thulsi Rao et al., 2005: 3, 9 (misidentifica- 
tion, part). 


TyPE MATERIAL: INDIA: Andhra Pradesh: 
Kadapa Distr,; Palamnaeus fulvipes madraspaten- 
sis: Paralectotype [sex?] (BMNH), Cuddapah 
[Kadapa, 14°28'N 78°49'E], Popert. Tamil Nadu: 
Chennai Distr.: Pf madraspatensis: Lectotype d , 
paralectotype ¢ (BMNH), Madras [Chennai, 
13°05’N 80°17'E], Henderson [examined]. 
Telangana: Hyderabad Distr: P. f- madraspaten- 
sis: Paralectotype [sex?] (BMNH), Secunderabad 
[17°26'N 78°30’E], Ricardo. 

In the description of Palamnaeus fulvipes 
madraspatensis, Pocock (1900a: 88, 89) referred to 
specimens from three localities, Madras, Cud- 
dapah, and Secunderabad, but did not specify a 
“type; hence all specimens listed are syntypes. 
Couzijn (1981: 133-136) mistakenly referred to a 
holotype of P f madraspatensis, Tikader and 


Bastawade (1983: 630-635), referred to two male 
type specimens and mistakenly listed Madras as the 
type locality, and Fet (2000: 440) followed these 
authors in incorrectly referring to a male holotype 
from Madras and paratypes from Madras, Cudap- 
pah, and Secunderbad. Kovarik (2004) correctly 
designated a male lectotype and male paralectotype 
from Madras but failed to mention the specimens 
from Cuddapah and Secunderabad, which are 
therefore also paralectotypes, 

DiaGnosis: Chersonesometrus madraspatensis 
may be separated from other species of Chersone- 
sometrus as follows. The carapace is vaulted, the 
lateral surfaces sloping steeply (fig. 17C, D), in C. 
madraspatensis, but slightly to markedly dorso- 
ventrally compressed, the lateral surfaces sloping 
gently in all other species except C. fulvipes and C. 
shivashankari. The frontal lobes and medial region 
of the carapace interocular surface are granular 
with smooth areas in the female (fig. 17D) of C. 
madraspatensis whereas the interocular surface is 
granular along the median longitudinal and ante- 
rior bifurcated sulci only in the female of all other 
species except C. bastawadei, C. pelekomanus, and 
C. shivashankari. The carapace posterolateral sur- 
faces of the female are granular in C. madraspat- 
ensis but smooth or nearly so in all other species 
except C. bastawadei and C. fulvipes. The chelic- 
eral movable finger prodistal (DI) and retrodistal 
(DE) teeth are unequal, with the DE tooth consid- 
erably smaller than the DI tooth, aligned longitu- 
dinally and not opposable in C. madraspatensis, 
but subequal, with the DE tooth only slightly 
smaller than the DI tooth, and opposable, i.e., 
forming a bicusp, in C. beccaloniae, C. hendersoni, 
C. nathanorum, C. pelekomanus, and C, tristis. The 
pedipalps of the adult male are long, with femur 
length : posterior carapace width ratio (FL:PCW) 
= 0.80 and femur length : carapace length ratio 
(FL:CL) = 0.76 (fig. 95A, B) in C. madraspatensis 
but short, with FL:PCW < 0.77, FL:CL < 0.74 in 
all other species except C. beccaloniae and C. tris- 
tis, The pedipalp patella dorsal surface is convex, 
with the axis of the dorsomedian carina dorsal to 
the axis of the retrodorsal carina (fig, 96) in C. 
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madraspatensis but flat or nearly so, with the axes 
of the dorsomedian and retrodorsal carinae in the 
same plane, in C. beccaloniae,. C. hendersoni, C. 
pelekomanus, and C, tristis, The patella retrodorsal 
carina of the female is as strongly developed as or 
more strongly developed than the retromedian 
carinae in C. madraspatensis but absent or obso- 
lete in C. nathanorum. The retromedian carinae 
are granular in C. madraspatensis but costate in C. 
nathanorum. The patella dorsal, retrodorsal, and 
retroventral intercarinal surfaces of the female are 
granular in C. madraspatensis but smooth or 
nearly so in C. nathanorum. The pedipalp chela is 
infuscate and similar in color to the femur and 
patella in C. madraspatensis but immaculate and 
paler than the femur and patella in C. shivashan- 
kari. The chela of the adult male is sparsely setose 
in C. madraspatensis but moderately to densely 
setose in C. beccaloniae, C. pelekomanus, and C. 
tristis. The chela manus dorsal surface (between 
the dorsomedian and digital carinae) is curved, 
iLe., slightly to markedly convex, in the male and 
female of C. madraspatensis, flat in the male and 
curved in the female of C. bastawadei, C. becca- 
loniae, C. fulvipes, C. nathanorum, and C. wrough- 
toni, and flat in the male and female of C. 
hendersoni, C. pelekomanus, and C. tristis. The 
proximal margin (lobe) of the chela manus dorsal 
surface is moderately curved and proximal to the 
proximal margin of the retrolateral surface in the 
male (fig, 97), or aligned with the proximal mar- 
gin of the condyle (articulation with patella) in 
the female (fig. 98) of C. madraspatensis; moder- 
ately curved and aligned with the proximal mar- 
gin of the retrolateral surface in the male, or 
aligned with or proximal to the proximal margin 
of the retrolateral surface in the female of C. bec- 
caloniae and C. nathanorum; and markedly 
curved and proximal to the proximal margin of 
the condyle in the male and female of C. hender- 
soni and C. pelekomanus. The maximum distance 
between the dorsomedian and dorsal secondary 
carinae (DMC-DSC) of the chela manus is similar 
to the maximum distance between the dorsal sec- 
ondary and digital carinae (DSC-DC) in the male 
of C. madraspatensis, but greater than the DSC- 
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DC in the male of all other species except C. bec- 
caloniae, C. nathanorum, and C. tristis. The dorsal 
secondary and subdigital carinae of the male are 
entirely to predominantly granular (fig. 97) in C. 
madraspatensis, entirely to predominantly costate 
in C. nathanorum, and absent or obsolete in C. 
bastawadei and C. fulvipes. The digital carina is 
absent or obsolete in C. madraspatensis, but 
entirely to predominantly granular in C. becca- 
loniae, C. hendersoni, C. pelekomanus, C. tristis, 
and C. wroughtoni, and entirely to predominantly 
costate in C. nathanorum. The manus dorsal inter- 
carinal surface is without reticulation in C. 
madraspatensis but shallowly reticulate in C. nath- 
anorum, The manus ventral surface is flat, with 
the axes of the retroventral and ventromedian 
carinae in approximately the same plane in C. 
madraspatensis but angled, with the axis of the 
retroventral carina ventral to the axis of the ven- 
tromedian carina in C. beccaloniae, C. hendersoni, 
C. pelekomanus, and C. tristis, The legs are pale or 
very lightly infuscate (fig. 95) in C. madraspatensis 
but very dark or heavily infuscate in C. becca- 
loniae, C. nathanorum, C. pelekomanus, C. tristis, 
and C. wroughtoni. Macroseta st on the retroven- 
tral surfaces of the basitarsi of legs I and IL is spi- 
niform (fig. 451-L) in C. madraspatensis but 
setiform in C. nathanorum and C, shivashankari. 
The mesial surfaces of mesosomal tergites I-VI 
are granular in the male and the lateral surfaces 
granular in the female of C. madraspatensis, 
whereas the mesial surfaces are smooth in the 
male of C. beccaloniae, C. hendersoni, C. pelekom- 
anus, and C. wroughtoni, the mesial surfaces 
smooth in the male and the lateral surfaces 
smooth in the female of C. tristis, and the lateral 
surfaces smooth in the female of C. nathanorum. 
The ventral surface of mesosomal sternite VII 
bears a pair of weakly developed ventrolateral 
carinae in C. madraspatensis and two pairs of 
moderately to strongly developed ventrosubme- 
dian and ventrolateral carinae in C. beccaloniae, C. 
hendersoni, and C. pelekomanus. The dorsosub- 
median carinae are granular or costate-granular 
on metasomal segments I-IV (fig. 61C) in C. 
madraspatensis but costate on segments I and II 
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FIGURE 33. Deccanometrus, gen. nov., sternum and pectines, ventral aspect. A, B. Deccanometrus bengalensis 
(C.L. Koch, 1841), comb. nov., A. 6d (BMNH 1913.1.6.3), B. 2 (BMNH 1896.8.15.4). C, D. Deccanometrus 
obscurus (Couzijn, 1981), comb. et stat. nov., C. d, D. 2 (AMNH), Bhimashankar, India. E, F Deccanometrus 
phipsoni (Pocock, 1893), comb. nov., E. d, F. 2 (MNHN RS 0080). Scale bars = 2 mm. 
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FIGURE 34. Deccanometrus, gen. nov., sternum and pectines, ventral aspect. A, B. Deccanometrus latimanus 
(Pocock, 1894), comb. nov., A. d6 (AMNH), Charbagh, Pakistan, B. 2 (AMNH), Daggar, Pakistan. C, D. 
Deccanometrus xanthopus (Pocock, 1897), comb. nov., C. lectotype d (BMNH 1896.9.26.88-91), D. © 
(AMNH), Khambatki Ghat, India. Scale bars = 2 mm. 


or I-III and granular or costate-granular on III 
and IV or IV in C. tristis, and the female of C. 
beccaloniae. The ventral intercarinal surfaces of 
segment IV are granular in the male and female 
(fig. 63C) of C. madraspatensis but smooth in the 
male and female of C. wroughtoni, the male of C. 
bastawadei, C. fulvipes, and C. shivashankari, and 
the female of C. beccaloniae and C. nathanorum. 
The dorsolateral carinae of metasomal segment V 
are strong and continuous in C. madraspatensis 
but weak and discontinuous to absent in C. natha- 
norum. The dorsal intercarinal surface of segment 
V is smooth in the male and female of C. madras- 


patensis, granular in the male and female of C. 
bastawadei, C. hendersoni, and C. pelekomanus, 
and granular in the male of C. wroughtoni. 
DISTRIBUTION: Chersonesometrus madraspat- 
ensis is widely distributed across eastern India 
(fig. 79) and has been recorded from the follow- 
ing states: Andhra Pradesh, Chhattisgarh, Karna- 
taka, Odisha, Tamil Nadu, Telangana, and the 
union territory of Puducherry (table 1). Its dis- 
tribution is parapatric with that of its sister spe- 
cies, C. fulvipes, and allopatric with the 
morphologically similar C. bastawadei, C. 
shivashankari, and C. wroughtoni. 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 91 


Va tiiceet 
on feb 





FIGURE 35. Deccanometrus, gen. nov., sternum and pectines, ventral aspect. A, B. Deccanometrus ubicki 
(Kovarik, 2004), comb. nov., A. paratype d (CAS 9071136), B. paratype 2 (CAS 9071135). C. Deccanometrus 
liurus (Pocock, 1897), comb. nov., paralectotype 2 (BMNH 1896.12.15.20-25). Scale bars = 2 mm. 


EcoLoey: Chersonesometrus madraspatensis 
inhabits deciduous forest and broadleaf wood- 
land, on sandy- to gravelly-loam soils, at eleva- 
tions of 370 m. As with other species of the 
genus, C. madraspatensis is usually found in 
rocky habitats, often on wooded hill slopes, gul- 
leys, or ravines where the humidity is slightly 
higher. The burrowing biology of this fossorial, 
pelophilous species was described by Shivashan- 
kar and Veeresh (1991) and Shivashankar (1992, 
1994), misidentified as H. fulvipes. The burrows, 
constructed in open ground or under moderate 
to large stones (fig. 8E), have oval or crescent- 
shaped entrances and are almost vertical or 


gradually sloping to a terminal chamber at a 
depth of 10—20 cm. Across its distribution, C. 
madraspatensis occurs in sympatry with the 
buthids Hottentotta rugiscutis and Lychas tri- 
carinatus and the scorpionid Gigantometrus 
swammerdami. 

CONSERVATION STATUS: Chersonesometrus 
madraspatensis is occasionally available in the 
exotic pet trade under the name Heterometrus 
xanthopus. 

REMARKS: Pocock (1900a: 88, 89) based two — 
subspecies of Palamnaeus fulvipes, i.e., Pf. bom- 
bayensis and P. f. madraspatensis, on a difference 
in the shape of the male pedipalps: 
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chela shorter with hand flatter above and wider, its 
width equal to the median length of the carapace 
and much greater than length of underhand, and the 
brachium [patella] much shorter than carapace in 
Pf. bombayensis, whereas chela long, flat, and nar- 
rower, its width only equal to length of underhand, 
and less than median length of carapace, and the 
brachium as long as carapace, in Pf, madraspatensis, 


Couzijn (1981) synonymized both subspecies 
with the nominotypical form of Heterometrus 
(Chersonesometrus) fulvipes whereas Tikader and 
Bastawade (1983) elevated Pf. madraspatensis to 
the rank of species as Heterometrus (Chersone- 
sometrus) madraspatensis, a decision upheld by 
Fet (2000) and Kovarik (2004). In discussing the 
question, Prendini et al, (2003; 218) remarked: 


[Tikader and Bastawade (1983)] rejected Couzijn’s 
(1981) synonymy of Palamnaeus fulvipes madraspaten- 
sis Pocock, 1900 with H. fulvipes, instead elevating the 
subspecies to the rank of species. Tikader and 
Bastawade’s redescription of H, madraspatensis was 
based on two adult 3, whereas their redescription of 
H, fulvipes was based on an adult 2. During the course 
of the present investigation, the type specimens of P. 
fulvipes madraspatensis (previously examined by 
Tikader and Bastawade) were re-éxamined and com- 
pared with specimens of H. fulvipes, including some 
from the type locality of P fulvipes madraspatensis. On 
the basis of this comparison there is no doubt that P. 
fulvipes madraspatensis is conspecific with H. fulvipes. 
This is a yet another example where the adults. of a 
sexually dimorphic species of scorpion have been clas- 
sified as different species, a conclusion also reached by 
Couzijn (1981: 135-136), who stated: “The subspecies 
P fulvipes madraspatensis ... [does] not show other dif- 
ferences from B, fulvipes Koch than the ... ratio of 
length and width of the male's pedipalp hand, 


Preyious opinions that H. fulvipes and H. 
madraspatensis are conspecific (Couzijn, 1981; 
Prendini et al., 2003) were based on their very 
similar morphology. Indeed, Kovarik (2004: 15, 
27) referred specimens (including adult males) 
from Podili (CAS) to both species, The counts 
of pro- and retroventral spiniform macrosetae 
on the leg telotarsi provided for H. fulvipes and 
H. madraspatensis by Tikader and Bastawade 
(1983) and Kovarik (2004) are identical. Tikader 
and Bastawade (1983) cite counts of 3/5 on legs 
I and If, 4/5 on If], and 4/6 on IV for H. fulvipes 
and counts of 3-4/5 on [I and 4/6 on IL-IV for 
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H. madraspatensis whereas Kovarik (2004) cites 
counts of 4/5-6 on III and IV for both taxa, The 
primary character justifying the distinction 
between H., fulvipes and H. madraspatensis is 
the shape (width) of the male chela manus first 
proposed by Pocock (1900a). As described in 
the key of Kovarik (2004; 52) for H. fulvipes 
“male and female chela differently shaped but of 
about the same width, its length to width ratio 
1.7-1.9 in both sexes,’ and for H. madraspaten- 
sis “chela narrower in male than in female, its 
length to width ratio 2.0-2.5 in males and 1.7- 
1.9 in females.” Following an examination of 
material from across the distribution of both 
taxa during the present investigation, this dif- 
ference, albeit subtle, appears to consistently 
separate H. fulvipes in the northwest of India 
from H. madraspatensis in the southeast (fig. 
79). Additional diagnostic characters identified 
during the present investigation, e.g., the greater 
length of the male pedipalp patella and femur, 
the more convex female pedipalp chela manus, 
and the more convex carapace of H. madraspa- 
tensis, taken together with genetic divergence 
supporting reciprocal monophyly of samples 
assigned to the two taxa based on morphology, 
justifies the continued recognition of H. 
madraspatensis as distinct from H, fulvipes, 
hence: Chersonesometrus madraspatensis 
(Pocock, 1900), comb. nov. 

MATERIAL EXAMINED: INDIA: 4 3,6 @, 2 subad. 
d, 1 subad. 2 (AMNH); vi.1999, ex E Somma, 1 2 
(AMCC 101695 [LP 1533]). Andhra Pradesh: Chittoor 
Distr.. Kothakota, on Chittoor—-Tirupati Road 61, 
13°23'N 79°06’E, 372 m, 30.xi1.2004, S. Basi, ravine 
between rocky ridges, broadleaf thicket, in shallow bur- 
row (ca, 10 cm deep) under large stone, 1 subad. d 
(AMCC [LP 13127]); Madireddy Palem [Madired- 
dypalem, 15°37’N 79°35’E], 1.i.1967, D.E. Johnson, ex 
Stahnke coll.,2 6,3 9,2 .subad. d (CAS [ASU 67-053, 
54, 58-60, 62, 63]). Prakasam Distr: Podili [15°36'N 
79°37'E], 11.1967, Johnson and Guruiah, ex Stahnke 
coll., 2 2, 1 juv. 2 (CAS 9071141 [ASU 67-040, 56]), 
13.ii.1967, D.E. Johnson, ex Stahnke coll., 2 d (CAS 
9071142 [ASU 67-352, 363]), 11 2 (CAS 9071142 
[ASU 67-358, 366, 368], 9071143 [ASU 67-359-361, 
364, 369-371, 373]), 1 subad. 2 (CAS 9071143 [ASU 
67-365]), Karnataka: Bengaluru Distr: Mysore state, 
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env. Bangalore [Bengaluru, 12°59'N 77°35’E], 8.v.1974, 
Geethamali, 5 2 (MNHN RS 7798-7802), 1 juv. 3 
(MNHN RS 7803). Odisha: Sambalpur Distr.: Badrama 
[21°29’N 84°17’E], Orissa, 1100 ft., 20-26.i1.1975, M.L. 
Ripley, 1 juv. 2 (USNM). Tamil Nadu: Chennai Distr.: 
Madras [Chennai, 13°05'N 80°17’E], viii.1999, T. Kolb, 
1 2 (ZMH ex SMB); Madras, J.R. Henderson, 2 6,3 @ 
(BMNH 1892.2.15.1-3); Madras and Callula, J.R. Hen- 
derson, 2 3, 1 subad. 3, 10 juv. d (BMNH 1894.10.24.5- 
8). Kancheepuram Distr.: Nemmali [Nemmeli, 12°43'N 
80°13’E], 45 km from Chennai, on eastern coastline, 
30.v.2005, H.A. Vadivelu, A. and R. Ali, and FE. Paul, 4 
36,4 9,1 Juv. 6,1 Juv. 2 (AMCC [LP 4324]). Villu- 
puram Distr.: Genji [Gingi/Gingee, 12°15’N 79°24’E], 
Coromandel, 25.viii-12.ix.1901, M. Maindron, 4 3, 6 
2, 2 subad. @, 1 juv. 2 (MNHN RS 0113), M. Main- 
dron, 2 6,3 2 (MNHN RS 0085). 


Chersonesometrus nathanorum, sp. nov. 


Figures 10, 16E, 30E, 61D, 62D, 63D, 80, 99, 
100, tables 1, 3 


Type MATERIAL: INDIA: Tamil Nadu: Theni 
Distr.: Holotype: 1 subad. 3, paratype: 1 juv. 
(MNHN RS 3145), India, Monts Palni, 8 km NE 
Ganguvarpatti [Genguvarpatti] village [10°12’N 
77°44'E], 20.ii.1943, Dr. K. Lindberg, se pente en 
montant [upper slope]. 

EtyMo.oey: The specific epithet is a patro- 
nym honoring Prabala Susai Nathan (1891- 
1976), widely known as P. Susai Nathan, and his 
daughter-in-law, Theresa Rajabi Susai Nathan, 
widely known as T.R.S. Nathan or T.R.S.N., 
Indian entomologists and natural history dealers 
from Kurumbagaram, Puducherry, who pro- 
vided many museums with important arthropod 
collections from India between 1945 and 1975 
(Hincks, 1960; Brindle, 1965; Miles, 2015), 
including much of the heterometrine material in 
the Herbert L. Stahnke Collection, presently 
deposited at the CAS. Handwritten labels bear- 
ing the unpublished name “Heterometrus 
nathani” accompany the type material of Dec- 
canometrus ubicki (Kovatik, 2004), comb. nov. at 
the CAS. 

DiaGnosis: Chersonesometrus nathanorum 
may be separated from other species of Chersone- 


sometrus as follows. The carapace is markedly 
dorsoventrally compressed, the lateral surfaces 
sloping gently (fig. 16E) in C. nathanorum, but 
vaulted, the lateral surfaces sloping steeply, in 
C. fulvipes, C. madraspatensis, and C. shivashan- 
kari. The carapace interocular surface is granu- 
lar along the median longitudinal and anterior 
bifurcated sulci only in the female of C. natha- 
norum, whereas the frontal lobes and medial 
region of the interocular surface are granular 
with smooth areas in the female of C. bastawa- 
dei, C. madraspatensis, C. pelekomanus, and C. 
shivashankari. The carapace posterolateral sur- 
faces of the female are smooth in C. nathanorum 
but granular in C. bastawadei, C. fulvipes, and 
C. madraspatensis. The cheliceral movable fin- 
ger prodistal (DI) and retrodistal (DE) teeth are 
subequal, with the DE tooth only slightly smaller 
than the DI tooth, and opposable, i.e., forming a 
bicusp, in C. nathanorum but unequal, with the 
DE tooth considerably smaller than the DI tooth, 
aligned longitudinally and not opposable in C. 
bastawadei, C. fulvipes, C. madraspatensis, C. 
shivashankari, and C. wroughtoni. The pedipalp 
patella dorsal surface is convex, with the axis of 
the dorsomedian carina dorsal to the axis of the 
retrodorsal carina (fig. 99) in C. nathanorum but 
flat or nearly so, with the axes of the dorsome- 
dian and retrodorsal carinae in the same plane, 
in C. beccaloniae, C. hendersoni, C. pelekomanus, 
and C. tristis. The patella retrodorsal carina of the 
female is absent or obsolete in C. nathanorum but 
as strongly developed as or more strongly devel- 
oped than the retromedian carinae in all other 
species. The retromedian carinae are costate in 
C. nathanorum but granular in all other species. 
The patella dorsal, retrodorsal, and retroventral 
intercarinal surfaces of the female are smooth 
or nearly so in C. nathanorum but granular in 
all other species. The pedipalp chela is infuscate 
and similar in color to the femur and patella in 
C. nathanorum but immaculate and paler than 
the femur and patella in C. shivashankari. The 
chela manus dorsal surface (between the dorso- 
median and digital carinae) is flat in the male 
and curved, i.e., slightly to markedly convex, in 
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the female of C. nathanorum, flat in the male and 
female of C. hendersoni, C. pelekomanus, and C. 
tristis, and curved in the male and female of C. 
madraspatensis and C. shivashankari. The proxi- 
mal margin (lobe) of the chela manus dorsal sur- 
face is moderately curved and aligned with the 
proximal margin of the retrolateral surface in the 
male (fig. 100), or aligned with or proximal to 
the proximal margin of the retrolateral surface in 
the female of C. nathanorum; moderately curved 
and proximal to the proximal margin of the ret- 
rolateral surface in the male, or aligned with the 
proximal margin of the condyle (articulation 
with patella) in the female of C. bastawadei, C. 
fulvipes, C. madraspatensis, C. shivashankari, C. 
tristis, and C. wroughtoni; and markedly curved 
and proximal to the proximal margin of the con- 
dyle in the male and female of C. hendersoni and 
C. pelekomanus. The maximum distance between 
the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is similar to the 
maximum distance between the dorsal second- 
ary and digital carinae (DSC-DC) in the male 
of C. nathanorum, but greater than the DSC-DC 
in the male of all other species except C. becca- 
loniae, C. madraspatensis, and C. tristis. The dor- 
sal secondary and subdigital carinae of the male 
(fig. 100) are entirely to predominantly costate in 
C, nathanorum, absent or obsolete in C. bastawa- 
dei and C. fulvipes, and entirely to predominantly 
granular in all other species of Chersonesometrus, 
The digital carina is entirely to predominantly 
costate in C. nathanorum, entirely to predomi- 
nantly granular in C. beccaloniae, C. hendersoni, 
C. pelekomanus, C. tristis, and C. wroughtoni, and 
absent or obsolete in C. bastawadei, C. fulvipes, 
C. madraspatensis, and C, shivashankari. The 
manus dorsal intercarinal surface is shallowly 
reticulate in C. nathanorum but without reticu- 
lation in all other species. The manus ventral 
surface is flat, with the axis of the retroventral 
and ventromedian carinae in approximately the 
same plane, in C. nathanorum but angled, with 
the axis of the retroventral carina ventral to 
the axis of the ventromedian carina, in C. bec- 
caloniae, C. hendersoni, C. pelekomanus, and C. 
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tristis. The legs are very dark or heavily infus- 
cate in C, nathanorum but pale or very lightly 
infuscate in C. bastawadei, C. fulvipes, C. hen- 
dersoni, C. madraspatensis, and C, shivashankari. 
Macroseta st on the retroventral surfaces of the 
basitarsi of legs I and II is setiform in C. natha- 
norum but spiniform in all other species except 
C. shivashankari. The mesial surfaces of meso- 
somal tergites -VI are granular in the male and 
the lateral surfaces smooth in the female of C. 
nathanorum, whereas the mesial surfaces are 
smooth in the male of C. fristis, the mesial sur- 
faces smooth in the male and the lateral surfaces 
granular in the female of C. beccaloniae, C. hen- 
dersoni, C. pelekomanus, and C. wroughtoni, and 
the lateral surfaces granular in the female of C. 
bastawadei, C. fulvipes, C. madraspatensis, and C. 
shivashankari. The ventral surface of mesosomal 
sternite VII bears a pair of weakly developed 
ventrolateral carinae in C. nathanorum and two 
pairs of moderately to strongly developed ven- 
trosubmedian and ventrolateral carinae in C. 
beccaloniae, C. hendersoni, and C. pelekomanus. 
The dorsosubmedian carinae are granular or 
costate-granular on metasomal segments I-IV 
(fig. 61D) in C. nathanorum but costate on seg- 
ments I and II or I-III and granular or costate- 
granular on III and IV or IV in C. tristis and the 
female of C. beccaloniae. The ventral intercarinal 
surfaces of segment IV are granular in the male 
(fig. 63D) and smooth in the female of C. natha- 
norum but smooth in the male and granular in 
the female of C. bastawadei, C. fulvipes, and C. 
shivashankari, smooth in the male of C. wrough- 
toni, and granular in the female of C. hendersoni, 
C. madraspatensis, C. pelekomanus, and C. tristis. 
The dorsolateral carinae of metasomal segment 
V are weak and discontinuous to absent in C. 
nathanorum but strong and continuous in all 
other species. The dorsal intercarinal surface of 
segment V is smooth in the male and female of 
C. nathanorum, granular in the male and female 
of C. bastawadei, C. hendersoni, and C. pelekoma- 
nus, and granular in the male of C, wroughtoni, 
DESCRIPTION: The following description is 
based on the holotype and paratype. Meristic 
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FIGURE 36. Heterometrus Ehrenberg, 1828, sternum and pectines, ventral aspect. A, B. Heterometrus glaucus 
(Thorell, 1876), comb. nov. et stat. rev., A. d (ZMH), Padang, West Sumatra, Indonesia. B. 2 (AMNH), Nias 
Island, Indonesia. C, D. Heterometrus longimanus (Herbst, 1800), C. 6, D. 2 (AMNH), Kuching, Malaysia. 
E, FE. Heterometrus thorellii (Pocock, 1892), E. d (AMNH), Mandalay, Myanmar, F. 2 (AMNH), Pho Kyar 
Elephant Camp, Yedashe, Myanmar. Scale bars = 2 mm. 
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FIGURE 37. Heterometrus Ehrenberg, 1828, sternum and pectines, ventral aspect. A, B. Heterometrus laeviga- 
tus (Thorell, 1876), comb. nov. et stat. rev., A. ¢ (AMNH), Thale Ban, Thailand, B. 2 (AMNH), Khao Pu- 
Khao Ya National Park, Thailand. C, D. Heterometrus spinifer (Ehrenberg, 1828), C. d, D. 2 (AMNH), 


Cameron Highlands, Malaysia. Scale bars = 2 mm. 


data are presented in table 3. Measurements are 
not presented as none of the type specimens are 
sexually mature. 

Total length: Adults unknown. 

Color: Chelicerae, dorsal surfaces bicolored, 
mostly to entirely immaculate prodorsal half of 
manus paler than infuscate retrodorsal half of 
manus and fingers; manus markedly paler than 
carapace interocular surface. Carapace, pedipalps, 
tergites, and metasoma entirely infuscate, uni- 
formly dark brown. Sternites II-VI immaculate, 
VII immaculate to slightly infuscate, dark brown, 
becoming darker posteriorly. Coxosternal region 


infuscate, brownish, maxillary lobes darker. Legs 
infuscate, uniformly dark brown, similar to cara- 
pace, pedipalps, tergites, and metasoma. Genital 
opercula and pectines uniformly pale cream. Meta- 
somal segments I-V similar to one another; carinae 
infuscate, darker than intercarinal surfaces; dorsal 
intercarinal surfaces similar to tergites; ventral 
intercarinal surfaces darker than sternites. Telson 
vesicle immaculate, light yellowish, markedly paler 
than metasomal segment V; aculeus black. 
Chelicerae: Movable finger prodistal (DI) and 
retrodistal (DE) teeth subequal, with DE tooth 
only slightly smaller than DI tooth, and oppos- 
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FIGURE 38, Heterometrus Ehrenberg, 1828, sternum and pectines, ventral aspect. A, B. Heterometrus laoticus 
Couzijn, 1981, A. ¢ (AMNH), Phahom Camp, Laos, B. 2 (AMNH), Tham Pha In, Laos. C, D. Heterometrus 
silenus (Simon, 1884), comb. nov. et stat. rev. C. 6, D. 2 (AMNH), Ta Kou Mountain Nature Reserve, Viet- 


nam. Scale bars = 2 mm. 


able, i.e., forming a bicusp. Fingers and manus, 
proventral surfaces with long, dense vestiture of 
macrosetae. Coxae, prodorsal surfaces without 
stridulatory setae (scaphotrix); promedian sur- 
faces without chemoreceptive lamelliform setae 
(trichocopae). 

Carapace: Carapace markedly dorsoventrally 
compressed, lateral surfaces sloping gently. 
Anterior margin concave, frontal lobes uneven, 
sloping medially toward deep median notch, 
without median projection or median depres- 
sion (fig. 16E). Anterolateral margins converg- 
ing gradually anteriorly, without distinct notch 


adjacent to posterior lateral ocelli; mediolateral 
margins diverging or converging slightly poste- 
riorly (at posterolateral sulci). Three pairs of lat- 
eral ocelli (MLMa, PLMa, PDMi), all similar in 
size, two anterior pairs situated anteriorly, well 
separated from posterior pair, situated laterally. 
Median ocelli slightly larger than lateral ocelli, 
distance between ocelli greater than or equal to 
width of ocellus; median ocular tubercle situ- 
ated posteromedially, distance from anterior 
carapace margin, 53% (¢), 55% (2). Median 
longitudinal sulcus narrow, suturiform; contin- 
uous from median notch to interocular sulcus; 
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anteriorly furcated; without anterocular depres- 
sion. Anterior furcated sulci diverging broadly 
from anterior edge of median longitudinal sul- 
cus. Median ocular tubercle raised, superciliary 
carinae higher than ocelli, extended anteriorly, 
subparallel. Interocular sulcus present. Cir- 
cumocular depressions completely encircling 
median ocular tubercle, converging anteriorly. 
Posteromedian and posteromarginal sulci deep. 
Paired mediolateral and posterolateral sulci 
shallow. Median longitudinal suture continuous 
from median notch to median ocular tubercle, 
equally strong along entire length; not extend- 
ing to anterior margin of carapace, terminat- 
ing at or posterior to median notch, Anterior 
furcated sutures absent or obsolete. Anterocu- 
lar furcated sutures absent. Interocular suture 
present, slender. Posterior sutures present but 
indistinct, converging on median ocular tuber- 
cle; connected anteriorly to posterior furcations 
of interocular suture and extending anteriorly 
beyond median ocular tubercle. Frontal lobes 
and medial region of interocular surface finely 
granular with smooth areas (d) (fig. 16E) or 
finely granular along median longitudinal and 
anterior furcated sulci only, elsewhere smooth 
(2); anterolateral and mediolateral surfaces uni- 
formly finely granular; posterolateral surfaces 
uniformly finely granular (d) or smooth (2); 
posteromedian surfaces smooth. 

Pedipalps: Pedipalp short, pedipalp femur 
length : posterior carapace width ratio (FL:PCW) 
< 0.77, femur length : carapace length ratio 
(FL:CL) < 0.74. Femur retrodorsal carina com- 
plete, costate-granular, similar to or more 
strongly developed than prodorsal carina. Dorsal 
secondary carina comprising scattered granules, 
becoming obsolete distally. Dorsomedian carina 
vestigial, reduced to two prominent granules, 
one demarcated by conspicuous macroseta. 
Prodorsal carina complete, granular. Promedian 
carina complete, comprising row of spiniform or 
subspiniform granules (several demarcated by 
conspicuous macrosetae), oriented diagonally 
between prodorsal and proventral carinae. Pro- 
ventral carina complete, granular, as strongly 
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developed as or more strongly developed than 
retroventral carina. Ventromedian and second- 
ary accessory carinae absent. Retroventral carina 
extending partly or entirely to distal edge of seg- 
ment. Retromedian carinae absent, indicated 
only by macrosetal rows. Dorsal intercarinal sur- 
faces finely granular; other surfaces smooth. 
Patella dorsal surface convex, axis of dorsome- 
dian carina dorsal to axis of retrodorsal carina. 
Dorsomedian carina entirely to predominantly 
costate (fig. 99). Retrodorsal carina obsolete, less 
strongly developed than costate retromedian 
carinae. Retroventral carina distinct, costate. 
Promedian carina and promedian process absent. 
Other carinae absent. Intercarinal surfaces 
smooth. Chela short, narrow (fig. 100); moder- 
ately (d) to sparsely (2) setose. Manus dorsal 
surface (between dorsomedian and digital cari- 
nae) flat (3) or curved, ice., slightly to markedly 
convex (¢); proximal margin (lobe) of dorsal 
surface moderately curved and aligned with 
proximal margin of retrolateral surface. Dorso- 
median carina obsolete, costate on fixed finger 
and comprising irregular row of spiniform gran- 
ules along entire length of manus. Dorsal sec- 
ondary, digital, and subdigital carinae incomplete, 
costate-granular to costate; dorsal secondary 
carina comprising double row of confluent gran- 
ules in proximal half; proximal half of dorsal sec- 
ondary carina, distal half of subdigital carina and 
distal third of digital carina closely adjacent. 
Maximum distance between dorsomedian and 
dorsal secondary carinae (DMC-DSC) similar to 
(3) or greater than () maximum distance 
between dorsal secondary and digital carinae 
(DSC-DC). Retromedian carina complete, 
entirely to predominantly costate, more strongly 
developed than digital carina. Retrolateral sec- 
ondary and secondary accessory carinae vesti- 
gial, proximal to condyle of movable finger. 
Retroventral and ventromedian carina distinct, 
costate, but retroventral carina more strongly 
developed. Proventral and promedian carinae 
similarly developed, each comprising row of spi- 
niform granules and associated macrosetae. 
Prodorsal carina comprising irregular row of 
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prominent spiniform granules and associated 
macrosetae. Distance between dorsomedian and 
promedian carinae (DMC-PMC) slightly to 
markedly greater than distance between prome- 
dian and proventral carinae (PMC-PVC). 
Manus, dorsal intercarinal surfaces densely and 
finely granulo-reticulate except for smooth 
depression at base of fixed finger; retrolateral 
intercarinal surfaces densely and finely granular; 
ventral intercarinal surface smooth; prolateral 
intercarinal surfaces smooth, except for few scat- 
tered spiniform granules dorsally and distally. 
Manus ventral surface flat, axes of retroventral 
and ventromedian carinae in approximately 
same plane, Fixed and movable fingers, intercari- 
nal surfaces smooth; median denticle rows each 
with six enlarged retrolateral denticles (including 
terminal denticle), proximal three situated on 
lobes; first (proximal) lobe of fixed finger and 
second lobe of movable finger larger than others, 
with correspondingly deeper notches in movable 
and fixed fingers, respectively; terminal denticles 
of fingers interlocking unevenly when closed, 
movable finger displaced retrolaterally; distinct 
notch near tip of fixed finger to accommodate 
terminal denticle of movable finger. 

Trichobothria: Orthobothriotaxic, Type C, 
with the following segment totals (nm = 4): femur, 
3 (1 d, 1 i, 1 e); patella, 19 (2d,1i,3 v, 3 e, 
comprising 3 et, 1 est, 2 em, 2 esb, 5 eb); chela, 26 
(manus, 16, comprising 2 D, 10 E, 4 V; fixed fin- 
ger, 10, comprising 4 d, 4 e, 2 i). Total count of 
trichobothria per pedipalp: 48. Femur, i situated 
on dorsal surface. Patella, d, situated on internal 
surface, slightly closer to d, than to i; distance 
v;-v; ca. half distance v,-v,. Chela, distance et- 
est ca. half distance est-esb; distance est-esb 
greater than half distance esb-eb; est aligned with 
dst; V, situated in proximal third of manus, 
closer to V, than V,, 

Legs: First pair of maxillary lobes (coxapophy- 
ses) tapering anteriorly, longer than and encir- 
cling second pair. Stridulatory organs, comprising 
“rasp’ (granular tubercles) and “scraper” (stridu- 
latory setae or scaphotrix), present on opposing 
surfaces of coxae of first pair of legs and pedi- 
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palps, respectively. Legs I-IV acarinate, except 
femora, with distinct pro- and retrolateral sur- 
faces demarcated by complete, costate-granular 
proventral carinae. Femora, patellae, and tibiae, 
pro- and retrolateral surfaces each with scattered 
setiform macrosetae. Tibiae, prolateral surfaces, 
without spiniform macrosetae; I and IL, retrolat- 
eral surfaces, each with two spiniform (t, st) 
macrosetae; II] and IV, retrolateral surfaces, 
without spiniform macrosetae. Basitarsi I-IV, 
slightly dorsoventrally compressed; retrolateral 
margins similar, unmodified, rounded; prolateral 
pedal spurs present; retrolateral pedal spurs 
absent. Basitarsi, pro- and retrolateral surfaces, 
each with scattered long and short setiform mac- 
rosetae, and spiniform macrosetae, more numer- 
ous on I and II than on III and IV. Basitarsi, 
spiniform macrosetae, I, retrolateral: ¢, sb; retro- 
ventral: t, st, sb; proventral: t, st; Il, retrolateral: t, 
sb; retroventral: f, st, sb; proventral: tf, st; UL ret- 
rolateral: f, sb; retroventral: f, st, sb; proventral: t; 
prolateral: t, st; IV, retrolateral: f; retroventral: t; 
proventral: tf, sf; prolateral: t, st. Telotarsi I-IV 
short, stout and distally broadened in dorsal and 
lateral views. Laterodistal lobes rounded. Dorso- 
median lobes approximately equal to laterodistal 
lobes; each terminating in single setiform mac- 
roseta. Telotarsi, pro- and retrolateral surfaces, 
each with long and short, scattered macrosetae, 
not arranged in definite row. Telotarsi each with 
pro- and retroventral rows of spiniform macro- 
setae, two inserted on laterodistal lobes; counts 
in pro- and retroventral rows similar on I and UJ, 
and on III and IV (# = 4): I, proventral: 4, retro- 
ventral: 5 or 6; II, 4, 6 or 7; III, 4, 6 (6 or 7); IV, 
4, 6, Telotarsal ungues short, curved, equal to 
subequal; pseudonychium (dactyl) reduced, 
rounded. 

Sternum: Shape subpentagonal (fig. 30E). 
Median longitudinal sulcus shallow anteriorly, 
deep and narrow posteriorly. 

Genital operculum: Genital opercula suboval, 
completely divided longitudinally, partially over- 
lapping, genital papillae present (¢) (fig, 30E); 
subcordate, fused, genital papillae absent (2). 

Hemispermatophore: Unknown. 
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FIGURE 39. Javanimetrus Couzijn, 1981, stat. nov. et stat. rev. (A, B), and Sahyadrimetrus, gen. nov. (C-F), 
sternum and pectines, ventral aspect. A, B. Javanimetrus cyaneus (Simon, 1872), comb. nov., A. 6, B. 2 
(AMNH), Ujung Kulon, Indonesia. C. Sahyadrimetrus barberi (Pocock, 1900), comb. nov., holotype @ 
(BMNH 1899.9.24.1). D. Sahyadrimetrus rugosus (Couzijn, 1981), comb. et stat. nov., 2 (AMNH), Chaliyar 
River, India. E, F. Sahyadrimetrus tikaderi, gen. et sp. nov., E. holotype d, E. paratype 2 (MNHN RS 3265). 
Scale bars = 2 mm. 
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FIGURE 40. Sahyadrimetrus, gen. nov., sternum and pectines, ventral aspect. A, B. Sahyadrimetrus kanarensis 
(Pocock, 1900), comb. nov., A. d, B. 2 (AMNH), Chaudi, India. C, D. Sahyadrimetrus mathewi, gen. et sp. 
nov., C. holotype ¢, D. paratype 2 (AMNH), Poomala, India. E, E Sahyadrimetrus scaber (Thorell, 1876), 
comb. nov., E. dé (AMNH), Nadpalu, India, F. 2 (AMNH), Sitha River, India. Scale bars = 2 mm. 
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Pectines: Distal edge extending past distal 
edge of coxa IV but not reaching distal edge of 
trochanter [V (¢) (fig. 30E) or reaching to distal 
edge of coxa IV (%). First proximal median 
lamella (scape) of each pecten with mesial mar- 
gin angular, approximately 90° (¢d) or obtusely 
angular, greater than 90° but less than 180° (2). 
Pectinal teeth straight and elongate (d) or 
shorter and curved (%), present along entire 
posterior margin; sinistral/dextral tooth count, 
16/16 (¢), 15/15 (2). Fulcra smooth proximally 
but densely setose (microsetae only) distally, 

Mesosoma: Tergites each with shallow pair of 
submedian depressions, without obsolete median 
carina, Pretergites smooth and glabrous. Postter- 
gites finely granular medially and unevenly finely 
and coarsely granular laterally (d) or entirely 
smooth and glabrous ( ° ). Sternites TV-VI, each 
with paired longitudinal depressions prolateral 
to spiracles, absent on VII. Surface, sternites II- 
VIL, smooth; VII with pair of weakly developed, 
costate ventrolateral carinae only, without pos- 
teromarginal carina. 

Metasoma and telson: Metasoma fairly robust. 
Telson vesicle globose; dorsal surface flat; ventral 
surface evenly curved. Aculeus relatively long, gen- 
tly curved. Dorsosubmedian carinae, segments I- 
IV, distinct, complete, granular or costate-granular, 
posterior spiniform granules obsolete (fig. 61D); V, 
absent. Dorsolateral carinae, segments I-IV, dis- 
tinct, complete, costate-granular; V, obsolete, 
incomplete, reduced to few spiniform granules. 
Median lateral carinae, segment I, incomplete, 
reduced to granular row in posterior half, diago- 
nally oriented between dorsolateral and ventrolat- 
eral carinae (fig. 62D); II-IV, obsolete row of 
granules posteriorly; V, incomplete, granular row, 
restricted to anterior two-thirds. Ventrolateral and 
ventrosubmedian carinae, I-IV, distinct, complete, 
costate on I-III, granular or costate-granular on IV, 
more strongly developed on III and IV than on I 
and II (fig. 63D). Ventrolateral carinae, segment V, 
distinct, complete, comprising spiniform granules, 
diverging posteriorly, terminal granule slightly 
larger than preceding granules. Ventrosubmedian 
carinae, segment V, vestigial, each reduced to one 
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or two isolated spiniform granules, demarcated by 
conspicuous macrosetae, Ventromedian carina, 
segment V comprising single row of spiniform 
granules, unmodified posteriorly, Anal arch, seg- 
ment V, dorsal carina, costate; ventral carina com- 
prising subspiniform granules. Dorsal intercarinal 
surfaces, segments I-V, smooth. Lateral intercarinal 
surfaces, segments I-IV, granular, V, smooth. Ven- 
tral intercarinal surfaces, segments I-III, smooth, 
IV and V, granular (¢) or smooth (@). Ventral 
surface, lateral aspect, segment IV, shallowly con- 
vex. Telson vesicle, dorsal and lateral surfaces 
smooth; ventral surface with four longitudinal cari- 
nae, each comprising spiniform granules, 
DistRIBUTION: This species is endemic to 
India and known only from the type locality in 
the state of Tamil Nadu (fig. 80, table 1). 
Ecotoecy: Although no data are available on 
the ecology of this species, the habitus is con- 
sistent with the fossorial, pelophilous and semi- 
lithophilous ecomorphotypes (Prendini, 2001b). 
The dorsoventral compression of this species 
suggests that it excavates burrows under stones, 


Chersonesonietrus pelekomanus (Couzijn, 1981), 
comb, nov. et stat. rev. 


Figures 8C, 10, 15C, D, 29C, D, 43E-H, 58D, 
59D, 60D, 80, 101-105, table 1 


Heterometrus indus: Roewer, 1943: 226 
(misidentifcation, part). 

Heterometrus phipsoni Roewer, 1943: 228 
(misidentification). 

Heterometrus (Chersonesometrus) pelekomanus 
Couzijn, 1981: 19, 41, 75, 86, 137-139, 169, 
170, 192, table 7, figs. 2f, 41, 58 (part); 
Tikader and Bastawade, 1983: 577, 641-646 
(part), figs. 1696-1709; Kovarik, 1998: 136; 
Fet, 2000: 440 (part); Bastawade, 2002: 296; 
Kovarik, 2002: 17; 2004; 49; Indra, 2009: 142, 

Heterometrus (Chersonesometrus) palekomanus: 
Indra, 2001; 58 (part). 

Heterometrus pelekomanus: Kovarik, 2004: 49; 
2009: 28, pl. J. 
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Heterometrus wroughtoni: Kovarik, 2004: 1, 3, 7, 
46, 49, 51, 52, tables 2, 3 (misidentification, 
part), figs. 1-7 (misidentification); 2009: 28, 
35, 36, 45, 48, tables 1, 2 (misidentification, 
part), pl. J (misidentification); Javed et al., 
2010b: 785, table 1 (misidentification). 

Heterometrus swammerdami: Nagaraj et al., 
2015: 1-5, table 1, fig. 1d (misidentification). 


TyPE MATERIAL: INDIA: Heterometrus (Cher- 
sonesometrus) pelekomanus: Holotype 36 (SMF 
RI/1088/19), Nilgiris, Deccan [examined]. Para- 
type 2 (SMF RII/329), Bombay [Bombay Presi- 
dency], Deccan [examined]. 

Couzijn (1981: 137) specifically indicated a 
holotype and paratype in the original 
description: 

Material - Maharashtra: Nilgiris, Deccan (2 ¢ ad. 
including holotype, leg. unknown, SMF II/1088/19), 
Bombay, Deccan (1 ¢ ad., 2 @ ad. including allo- 
type, 10 3 juv., 8 2 juv., SMF II/329/3); Karnataka: 
Mysore, environs of Bangalore (1 2 juv., RS 7804); 
Andhra Pradesh: Tirumalai Hills, Tirupati (1 ¢ juv., 
1 2 juv., RS 4499). 
Fet (2000) erroneously listed all material in 
Couzijn’s (1981) description as paratypes. 

DraGnosis: Chersonesometrus pelekomanus 
may be separated from other species of Cher- 
sonesometrus as follows. The carapace is mark- 
edly dorsoventrally compressed, the lateral 
surfaces sloping gently (fig. 15C, D) in C. pele- 
komanus, but vaulted, the lateral surfaces sloping 
steeply, in C. fulvipes, C. madraspatensis, and C. 
shivashankari. The frontal lobes and medial 
region of the carapace interocular surface are 
granular with smooth areas in the female (fig. 
15D) of C. pelekomanus whereas the interocular 
surface is granular along the median longitudinal 
and anterior bifurcated sulci only in the female 
of all other species except C. bastawadei, C. 
madraspatensis, and C. shivashankari. The cara- 
pace posterolateral surfaces of the female are 
smooth in C. pelekomanus but granular in C. 
bastawadei, C. fulvipes, and C. madraspatensis. 
The cheliceral movable finger prodistal (DI) and 
retrodistal (DE) teeth are subequal, with the DE 


tooth only slightly smaller than the DI tooth, and 
opposable, i.e., forming a bicusp, in C. pelekoma- 
nus but unequal, with the DE tooth considerably 
smaller than the DI tooth, aligned longitudinally 
and not opposable in C. bastawadei, C. fulvipes, 
C. madraspatensis, C. shivashankari, and C. 
wroughtoni. The pedipalps of the adult male are 
short, with femur length : posterior carapace 
width ratio (FL:PCW) < 0.77 and femur length : 
carapace length ratio (FL:CL) < 0.74 (fig. 101) in 
C. pelekomanus but long, with FL:PCW = 0.80, 
FL:CL = 0.76 in C. beccaloniae, C. madraspaten- 
sis, and C. tristis. The pedipalp patella dorsal sur- 
face is flat or nearly so, with the axes of the 
dorsomedian and retrodorsal carinae in the same 
plane (fig. 103), in C. pelekomanus but convex, 
with the axis of the dorsomedian carina dorsal to 
the axis of the retrodorsal carina in all other spe- 
cies except C. beccaloniae, C. hendersoni, and C. 
tristis. The patella retrodorsal carina of the 
female is as strongly developed as or more 
strongly developed than the retromedian carinae 
in C. pelekomanus but absent or obsolete in C. 
nathanorum. The retromedian carinae are granu- 
lar in C. pelekomanus but costate in C. nathano- 
rum. The patella dorsal, retrodorsal, and 
retroventral intercarinal surfaces of the female 
(fig. 103) are granular in C. pelekomanus but 
smooth or nearly so in C. nathanorum. The pedi- 
palp chela is infuscate and similar in color to the 
femur and patella in C. pelekomanus but immac- 
ulate and paler than the femur and patella in C. 
shivashankari. The chela of the adult male is 
moderately to densely setose in C. pelekomanus 
but sparsely setose in C. fulvipes, C. madraspat- 
ensis, and C. shivashankari. The chela manus 
dorsal surface (between the dorsomedian and 
digital carinae) is flat in the male and female of 
C. pelekomanus, flat in the male and curved, i.e., 
slightly to markedly convex, in the female of C. 
bastawadei, C. beccaloniae, C. fulvipes, C. natha- 
norum, and C. wroughtoni, and curved in the 
male and female of C. madraspatensis and C. 
shivashankari. The proximal margin (lobe) of the 
chela manus dorsal surface is markedly curved 
and proximal to the proximal margin of the con- 
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FIGURE 41. Srilankametrus Couzijn, 1981, stat. nov. et stat. rev., sternum and pectines, ventral aspect. A, B. 
Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev., A. d, B. 2 (MNHN RS 0079). C, D. Sril- 
ankametrus couzijni, sp. nov., C. holotype 6 (BMNH 1896.7.30.121), D. paratype 6 (SMF 5332/1). E, F 


Srilankametrus gravimanus (Pocock, 1894), comb. nov., E. 6d, F. 2 (AMNH), Kokmotte, Sri Lanka. Scale bars 
= 2mm. 
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FIGURE 42. Srilankametrus Couzijn, 1981, stat. nov. et stat. rev., sternum and pectines, ventral aspect. A, B. 
Srilankametrus indus (DeGeer, 1778), comb. nov., A. d, B. 2 (AMNH), Kandy, Sri Lanka. C, E, FE. Srilanka- 
metrus serratus (Pocock, 1900), comb. nov., C. holotype ¢ (BMNH 1888.55), E. d (FMNH 086 916), F 2 
(ZMH), Ceylon [Sri Lanka]. D. Srilankametrus pococki, sp. nov., holotype 2 (AMNH), Kodigala, Sri Lanka. 
Scale bars = 2 mm. 
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dyle (articulation with patella) in the male and 
female (figs. 104, 105) of C. pelekomanus but 
moderately curved and aligned with or proximal 
to the proximal margin of the retrolateral sur- 
face, or aligned with the proximal margin of the 
condyle in all other species except C. hendersoni. 
The maximum distance between the dorsome- 
dian and dorsal secondary carinae (DMC-DSC) 
of the chela manus is greater than the maximum 
distance between the dorsal secondary and digi- 
tal carinae (DSC-DC) in the male of C. pelekom- 
anus, but greater than the DSC-DC in the male 
of C. beccaloniae, C. madraspatensis, C. nathano- 
rum, and C. tristis. The dorsal secondary and 
subdigital carinae of the male are entirely to pre- 
dominantly granular (fig. 104) in C. pelekoma- 
nus, entirely to predominantly costate in C. 
nathanorum, and absent or obsolete in C. 
bastawadei and C. fulvipes. The digital carina is 
entirely to predominantly granular in C. pele- 
komanus, entirely to predominantly costate in C. 
nathanorum, and absent or obsolete in C. 
bastawadei, C. fulvipes, C. madraspatensis, and C. 
shivashankari. The manus dorsal intercarinal 
surface is without reticulation in C. pelekomanus 
but shallowly reticulate in C. nathanorum. The 
manus ventral surface is angled, with the axis of 
the retroventral carina ventral to the axis of the 
ventromedian carina in C. pelekomanus but flat, 
with the axes of the retroventral and ventrome- 
dian carinae in approximately the same plane in 
all other species except C. beccaloniae, C. hender- 
soni, and C. tristis. The legs are very dark or 
heavily infuscate (figs. 101, 102) in C. pelekoma- 
nus but pale or very lightly infuscate in C. 
bastawadei, C. fulvipes, C. hendersoni, C. madras- 
patensis, and C. shivashankari. Macroseta st on 
the retroventral surfaces of the basitarsi of legs I 
and I is spiniform (fig. 43E—H) in C. pelekoma- 
nus but setiform in C. nathanorum and C. 
shivashankari. The mesial surfaces of mesosomal 
tergites I-VI are smooth in the male and the lat- 
eral surfaces granular in the female of C. pele- 
kKomanus, whereas the mesial surfaces are 
granular in the male of C. bastawadei, C. fulvipes, 
C. madraspatensis, and C. shivashankari, the 
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mesial surfaces granular in the male and the lat- 
eral surfaces smooth in the female of C. natha- 
norum, and the lateral surfaces smooth in the 
female of C. tristis. The ventral surface of meso- 
somal sternite VII bears two pairs of moderately 
to strongly developed ventrosubmedian and ven- 
trolateral carinae in C. pelekomanus and a pair of 
weakly developed ventrolateral carinae in all 
other species except C. beccaloniae and C. hen- 
dersoni. The dorsosubmedian carinae are granu- 
lar or costate-granular on metasomal segments 
I-IV (fig. 58D) in C. pelekomanus but costate on 
segments I and II or I-III and granular or cos- 
tate-granular on III and IV or IV in C. tristis and 
the female of C. beccaloniae, The ventral inter- 
carinal surfaces of segment [V are granular in 
the male and female (fig. 60D) of C. pelekomanus 
but smooth in the male and female of C. wrough- 
toni, the male of C. bastawadei, C. fulvipes, and 
C. shivashankari, and the female of C. beccaloniae 
and C. nathanorum. The dorsolateral carinae of 
metasomal segment V are strong and continuous 
in C, pelekomanus but weak and discontinuous 
to absent in C. nathanorum. The dorsal intercari- 
nal surface of segment V is granular in the male 
and female of C. pelekomanus, smooth in the 
female of C. wroughtoni, and smooth in the male 
and female of all other species except C. bastawa- 
dei and C. hendersoni. 

DisTRIBUTION: This species is endemic to 
India, but the full extent of its distribution is 
unclear. The type localities are imprecisely 
indicated “Nilgiris, Deccan” and “Bombay, 
Deccan” (presumably, the former Bombay 
Presidency, as this species does not occur in 
the vicinity of present-day Mumbai). The Nil- 
giri Hills occur in the state of Tamil Nadu, not 
Maharashtra, as implied by Couzijn (1981), 
and the records from Mysore, environs of Ban- 
galore (MNHN RS 7804) in Karnataka, and 
the Tirumalai Hills, Tirupati (MNHN RS 
4499) in Andhra Pradesh, cited by Couzijn 
(1981) are referable to C. tristis. Material that 
most closely matches the types originates from 
the Ballari and Chitradurga districts of Karna- 
taka (fig. 80, table 1). 
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Eco.ocy: The known locality records of this 
species occur in semiarid, mixed savanna domi- 
nated by Acacia, Euphorbia, and broadleaf bushes 
(Grewia, Ziziphus), with bamboo thickets and 
moderate to thick grass on rocky granite hills, at 
elevations of 675-1000 m. The specimens for 
which data are available were collected from 
shallow scrapes in hard sandy-clay or sandy- 
loam soil under large granite boulders (fig. 8C). 
The habitat and habitus, especially the dorsoven- 
trally compressed carapace and pedipalp chelae, 
are consistent with the pelophilous, fossorial and 
semilithophilous ecomorphotypes (Prendini, 
2001b). 

REMARKS: This species was previously accom- 
modated in subgenus Chersonesometrus of Het- 
erometrus by various authors (e.g., Couzijn, 1981; 
Tikader and Bastawade, 1983; Fet, 2000). 

Heterometrus pelekomanus, described by 
Couzijn (1981) and upheld by Tikader and 
Bastawade (1983), was mistakenly synonymized 
with H, wroughtoni by Kovarik (2004), based on 
the alleged absence of sexual dimorphism in the 
shape of the pedipalp chela manus, which was 
cited as a putative diagnostic difference between 
H, wroughtoni and H, mysorensis (the latter 
regarded as junior synonym of C. tristis in the 
present contribution). However, as noted below, 
the absence of adult males in the type series of 
C. wroughtoni, the adult male of which is 
unknown, suggests that Kovarik (2004) mistook 
ontogenetic character states for diagnostic char- 
acter states. Comparison of types of C. pelekom- 
anus and C. wroughtoni revealed that the two 
species are not closely related. 

MATERIAL EXAMINED: INDIA: Bombay [Bombay 
Presidency], Deccan, | subad. 2. 10 juv. d, 8 juv. 
(SMF RII/329). Nilgiris, Deccan, 1 d (SMF RII/1088/19), 
Karnataka: Ballari Distr; Jarmali, NW of Jarmali Dur- 
gamma Temple, 14°50'N 76°28'E, 675 m, 22.xi.2009, R. 
Datta, degraded broadleaf savanna with euphorbias on 
low, rocky hills with many granite outcrops and embed- 
ded stones, in scrapes under stones in coarse, granitic 
sandy loam, | juvy. d (AMCC [LP 16774]), 1 juv. ¢ 
(AMNH). Chitradurga Distr: Chitradurga, Jogi Matti 
Road, [4°11'N 76°24’E, 1000 m, 21.xi.2009, R. Datta, 
mixed savanna with broadleaf trees, bamboo thickets 
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and Acacia on rocky hills, moderate to thick grass layer 
on hard sandy clay with many granite outcrops and 
embedded stones, in shallow scrapes under large boul- 
ders, 1 3,2 2, 1 subad, 2, 19 juv, d, 15 juv. 2 (AMNH), 
1 juy. d, 2juv. 2 (AMCC [LP 16773]). 

ERRONEOUS Recorp: Puducherry: Puducherry 
Distr: Pondichéry [Pondicherry/Puduchcheri/Puduch- 
erry, 11°59'N 79°49'E], M. Maindron, 1 ° (MNHN RS 
0141 [Simon coll. 19501]). 


Chersonesometrus shivashankari, sp. nov, 


Figures 10, 16C, D, 30C, D, 45E-H, 61B, 62B, 
63B, 80, 106-109, tables 1, 3, 4 


Scorpio fulvipes: Simon, 1885: 23 (misidentifica- 
tion); Pocock, 1893: 304-307, 309 
(misidentification, part). 

Palamnaeus fulvipes madraspatensis: Pocack, 
1900a: 89 (misidentification, part), 

Heterometrus (Scorpio) fulvipes: Kraepelin, 1901: 
271 (misidentification, part). 


TyPE MaTeRIAL; INDIA: Karnataka: Ballari 
Distr: Holotype d, 1 juv. d, 2 juv. 2 paratypes 
(BMNH)}), Bellahunsi [Bellahunshi, 15°10'N 
76°16'E], 30.viii.1912, Fletcher, under stones; 1 &, 
4 juv. 2 paratypes (BMNH), near road from Ham- 
pasagar [Hampasagara/Hampasagaram, 15°07’N 
76°01'E] to Hadagalli [Hadagali, 15°0L'N 75°56'E], 
1.ix.1912, Y.R., under stones; 2 juv. 2 paratypes 
(BMNH), Hospet [15°16’N 76°24'E], 30-viii.1912, 
Fletcher, under stones, Andhra Pradesh: Ananta- 
pur Distr: Paratype ¢ (MNHN RS 0083 [Simon 
coll. 7015]), Wagra Karoor/Wagra Karur/Wagra 
Karour [Vajrakarur, 15°02’N 77°23'E], Chaper, 1 
3,1 2,2 juv. do paratypes (MNHN RS 0093), same 
data, except: 1893, Chaper. 

EtyMo.osy: The specific epithet is a patro- 
nym honoring the Indian biologist, Tirumani 
Shivashankar, formerly of the University of Agri- 
cultural Sciences, Arsiker, for his pioneering 
contributions to the knowledge of burrowing 
biology and sociality in the closely related spe- 
cies, Chersonesometrus madraspatensis (as H. 
fulvipes) (Shivashankar and Veeresh, 1991; 
Shivashankar, 1992, 1994), 
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Diacnosis: Chersonesometrus shivashankari 
may be separated from other species of Chersone- 
sometrus as follows. The carapace is vaulted, the 
lateral surfaces sloping steeply (fig. 16C, D), in C. 
shivashankari but slightly to markedly dorsoven- 
trally compressed, the lateral surfaces sloping gen- 
tly in all other species except C. fulvipes and C. 
madraspatensis. The frontal lobes and medial 
region of the carapace interocular surface are gran- 
ular with smooth areas in the female (fig. 16D) of 
C. shivashankari, whereas the interocular surface is 
granular along the median longitudinal and ante- 
rior bifurcated sulci only in the female of all other 
species except C. bastawadei, C. madraspatensis, 
and C. pelekomanus, The carapace posterolateral 
surfaces of the female are smooth in C. shivashan- 
kari but granular in C. bastawadei, C. fulvipes, and 
C. madraspatensis. The cheliceral movable finger 
prodistal (DI) and retrodistal (DE) teeth are 
unequal, with the DE tooth considerably smaller 
than the DI tooth, aligned longitudinally and not 
opposable in C. shivashankari, but subequal, with 
the DE tooth only slightly smaller than the DI 
tooth, and opposable, i-e., forming a bicusp, in C. 
beccaloniae, C. hendersoni, C, nathanorum, C. pele- 
komanus, and C. tristis. The pedipalps of the adult 
male are short, with femur length : posterior cara- 
pace width ratio (FL:PCW) < 0,77 and femur 
length : carapace length ratio (FL:CL) < 0.74 (fig. 
106A, B) in C. shivashankari but long, with 
FL:PCW = 0,80, FL:CL = 0.76 in C. beccaloniae, C. 
madraspatensis, and C. tristis. The pedipalp patella 
dorsal surface is convex, with the axis of the dor- 
somedian carina dorsal to the axis of the retrodor- 
sal carina (fig. 107), in C. shivashankari but flat or 
neatly so, with the axes of the dorsomedian and 
retrodorsal carinae in the same plane, in C. bec- 
caloniae, C. hendersoni, C. pelekomanus, and C. 
tristis. The patella retrodorsal carina of the female 
is as strongly developed as or more strongly devel- 
oped than the retromedian carinae in C. shivashan- 
kari but absent or obsolete in C. nathanorum. The 
retromedian carinae are granular in C. shivashan- 
kari but costate in C. nathanorum, The patella dor- 
sal, retrodorsal, and retroventral intercarinal 
surfaces of the female are granular in C. shivashan- 
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kari but smooth or nearly so in C. nathanorum. 
The pedipalp chela is immaculate and paler than 
the femur and patella in C. shivashankari but 
infuscate and similar in color to the femur and 
patella in all other species, The chela of the adult 
male is sparsely setose in C. shivashankari but 
moderately to densely setose in C. beccaloniae, C. 
pelekomanus, and C. tristis. The chela manus dorsal 
surface (between the dorsomedian and digital cari- 
nae) is curved, i.e., slightly to markedly convex, in 
the male and female of C. shivashankari, flat in the 
male and curved in the female of C. bastawadei, C. 
beccaloniae, C. fulvipes, C. nathanorum, and C. 
wroughtoni, and flat in the male and female of C. 
hendersoni, C. pelekomanus, and C. tristis. The 
proximal margin (lobe) of the chela manus dorsal 
surface is moderately curved and proximal to the 
proximal margin of the retrolateral surface in the 
male (fig. 108), or aligned with the proximal mar- 
gin of the condyle (articulation with patella) in the 
female (fig. 109) of C. shivashankart; moderately 
curved and aligned with the proximal margin of 
the retrolateral surface in the male, or aligned with 
or proximal to the proximal margin of the retrolat- 
eral surface in the female of C. beccaloniae and C. 
nathanorum; and markedly curved and proximal 
to the proximal margin of the condyle in the male 
and female of C. hendersoni and C, pelekomanus. 
The maximum distance between the dorsomedian 
and dorsal secondary carinae (DMC-DSC) of the 
chela manus is greater than the maximum distance 
between the dorsal secondary and digital carinae 
(DSC-DC) in the male of C. shivashankari, but 
greater than the DSC-DC in the male of C. bec- 
caloniae, C. madraspatensis, C. nathanorum, and C. 
tristis, The dorsal secondary and subdigital carinae 
of the male (fig. 108) are entirely to predominantly 
granular in C. shivashankari, entirely to predomi- 
nantly costate in C. nathanorum, and absent or 
obsolete in C. bastawadei and C. fulvipes. The digi- 
tal carina is absent or obsolete in C. shivashankari, 
but entirely to predominantly granular in C. bec- 
caloniae, C. hendersoni, C. pelekomanus, C. tristis, 
and C. wroughtoni, and entirely to predominantly 
costate in C. nathanorum. The manus dorsal inter- 
carinal surface is without reticulation in C. 
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FIGURE 43. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., legs I-IV, tibiae, basitarsi and telotarsi, 
ventral aspect. A-D. Chersonesometrus beccaloniae (Kovatik, 2004), comb. nov., 2 (AMNH), Yelagiri Hills, 
India. E-H. Chersonesometrus pelekomanus (Couzijn, 1981), comb. nov., paratype 2 (SMF RII/329). I-L. 
Chersonesometrus tristis (Henderson, 1919), comb. nov., 2 (AMNH), Maddur, India. Scale bars = 2 mm. 
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FIGURE 44. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., legs I-IV, tibiae, basitarsi and telotarsi, 
ventral aspect. A-D. Chersonesometrus bastawadei, sp. nov., holotype 2 (AMNH), Naganath Temple, India. 
E-H. Chersonesometrus hendersoni, sp. nov., holotype 2 (AMNH), Sanapura, India. I-L. Chersonesometrus 
wroughtoni (Pocock, 1899), comb. nov., paralectotype 2 (BMNH 1897.9.17.1-4, 11, 20). Scale bars = 2 mm. 
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FIGURE 45. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., legs I-IV, tibiae, basitarsi and telotarsi, 
ventral aspect. A-D. Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., 6 (AMNH), Khambatki Ghat, 
India. E-H. Chersonesometrus shivashankari, sp. nov., paratype 2 (BMNH), Hampasagar, India. I-L. Cher- 
sonesometrus madraspatensis (Pocock, 1900), comb. nov., d (CAS 9071142). Scale bars = 2 mm. 
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shivashankari but shallowly reticulate in C. natha- 
norum. The manus ventral surface is flat, with the 
axes of the retroventral and ventromedian carinae 
in approximately the same plane in C. shivashan- 
kari but angled, with the axis of the retroventral 
carina ventral to the axis of the ventromedian 
carina in C. beccaloniae, C. hendersoni, C. pelekom- 
anus, and C. tristis. The legs are pale or very lightly 
infuscate (fig. 106) in C. shivashankari but very 
dark or heavily infuscate in C. beccaloniae, C. nath- 
anorum, C. pelekomanus, C. tristis, and C. wrough- 
toni. Macroseta st on the retroventral surfaces of 
the basitarsi of legs I and II is setiform (fig. 45E-H) 
in C. shivashankari but spiniform in all other spe- 
cies except C. nathanorum. The mesial surfaces of 
mesosomal tergites I-VI are granular in the male 
and the lateral surfaces granular in the female of C. 
shivashankari, whereas the mesial surfaces are 
smooth in the male of C. beccaloniae, C. hender- 
soni, C. pelekomanus, and C. wroughtoni, the 
mesial surfaces smooth in the male and the lateral 
surfaces smooth in the female of C. tristis, and the 
lateral surfaces smooth in the female of C. natha- 
norum. The ventral surface of mesosomal sternite 
VII bears a pair of weakly developed ventrolateral 
carinae in C. shivashankari and two pairs of mod- 
erately to strongly developed ventrosubmedian 
and ventrolateral carinae in C. beccaloniae, C. hen- 
dersoni, and C. pelekomanus. The dorsosubmedian 
carinae are granular or costate-granular on meta- 
somal segments I-IV (fig. 61B) in C. shivashankari 
but costate on segments I and II or I-III and gran- 
ular or costate-granular on II] and IV or IV in C. 
tristis and the female of C. beccaloniae. The ventral 
intercarinal surfaces of segment IV are smooth in 
the male and granular in the female (fig. 63B) of C. 
shivashankari but granular in the male and smooth 
in the female of C. beccaloniae and C. nathanorum, 
granular in the male of C. hendersoni, C. madras- 
patensis, C. pelekomanus, and C. tristis, and smooth 
in the female of C. wroughtoni. The dorsolateral 
carinae of metasomal segment V are strong and 
continuous in C. shivashankari but weak and dis- 
continuous to absent in C. nathanorum. The dorsal 
intercarinal surface of segment V is smooth in the 
male and female of C. shivashankari, granular in 
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the male and female of C. bastawadei, C. hender- 
soni, and C. pelekomanus, and granular in the male 
of C. wroughtoni. 

DescriPTION: The following description is 
based on the holotype and paratypes. Meristic 
data are presented in table 3 and measurements 
in table 4. 

Total length: Adult small, maximum length, 
measured from anterior margin of carapace to 
tip of aculeus, 86 mm (d), 82 mm (2). 

Color: Chelicerae, dorsal surfaces bicolored, 
mostly to entirely immaculate prodorsal half of 
manus paler than infuscate retrodorsal half of 
manus and fingers; manus markedly paler than 
carapace interocular surface. Carapace, tergites, 
and metasoma entirely infuscate, uniformly dark 
reddish black; pedipalp trochanter, femur, and 
patella, entirely infuscate, uniformly dark red- 
dish brown to reddish black, chela immaculate, 
manus yellowish to reddish brown with darker 
fingers. Sternites II-VI immaculate or partially 
infuscate, VII mostly or entirely infuscate, dark 
brownish black, becoming darker posteriorly. 
Coxosternal region infuscate, brownish, maxil- 
lary lobes darker. Legs immaculate, uniformly 
pale yellow, contrasting with carapace, pedipalps, 
tergites, and metasoma (fig. 106). Genital oper- 
cula and pectines uniformly pale yellow. Meta- 
somal segments I-V entirely infuscate, similar to 
one another; carinae infuscate, darker than inter- 
carinal surfaces; dorsal intercarinal surfaces sim- 
ilar to tergites; ventral intercarinal surfaces 
darker than sternites. Telson vesicle immaculate, 
light yellowish, markedly paler than metasomal 
segment V; aculeus black. 

Chelicerae: Movable finger prodistal (DI) and 
retrodistal (DE) teeth unequal, with DE tooth 
considerably smaller than DI tooth, aligned lon- 
gitudinally and not opposable. Fingers and 
manus, proventral surfaces with long, dense ves- 
titure of macrosetae. Coxae, prodorsal surfaces 
without stridulatory setae (scaphotrix); prome- 
dian surfaces without chemoreceptive lamelli- 
form setae (trichocopae). 

Carapace: Carapace vaulted, lateral surfaces 
sloping steeply. Anterior margin straight, frontal 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 113 


lobes evenly rounded or truncate, with deep 
median notch, without median projection or 
median depression (fig. 16C, D). Anterolateral 
margins converging gradually anteriorly, without 
distinct notch adjacent to posterior lateral ocelli; 
mediolateral margins diverging or converging 
slightly posteriorly (at posterolateral sulci). Ante- 
rior width of posterior width, 64% (3), 65% (2); 
posterior width of length, 96% (3), 94% (@). 
Three pairs of lateral ocelli (MLMa, PLMa, PDMi), 
all similar in size, two anterior pairs situated ante- 
riorly, well separated from posterior pair, situated 
laterally. Median ocelli moderately larger than lat- 
eral ocelli, distance between ocelli slightly less 
than width of ocellus; median ocular tubercle situ- 
ated posteromedially, distance from anterior cara- 
pace margin, 52% (d), 50% (2). Median 
longitudinal sulcus narrow, suturiform; continu- 
ous from median notch to interocular sulcus; 
anteriorly furcated; without anterocular depres- 
sion. Anterior furcated sulci diverging broadly 
from anterior edge of median longitudinal sulcus. 
Median ocular tubercle raised, superciliary cari- 
nae higher than ocelli, extended anteriorly, sub- 
parallel. Interocular sulcus present. Circumocular 
depressions completely encircling median ocular 
tubercle, converging anteriorly. Posteromedian 
and posteromarginal sulci deep. Paired mediolat- 
eral and posterolateral sulci shallow. Median lon- 
gitudinal suture continuous from median notch to 
median ocular tubercle, equally strong along 
entire length; not extending to anterior margin of 
carapace, terminating at or posterior to median 
notch. Anterior furcated sutures absent or obso- 
lete. Anterocular furcated sutures absent. Interoc- 
ular suture present, slender. Posterior sutures 
present but indistinct, converging on median ocu- 
lar tubercle; connected anteriorly to posterior fur- 
cations of interocular suture and extending 
anteriorly beyond median ocular tubercle. Frontal 
lobes and medial region of interocular surface 
finely granular with smooth areas (fig. 16C, D); 
anterolateral and mediolateral surfaces uniformly 
finely granular; posterolateral surfaces uniformly 
finely granular (¢) or smooth (@); posterome- 
dian surfaces smooth. 


Pedipalps: Pedipalp short, pedipalp femur 
length : posterior carapace width ratio (FL:PCW) 
< 0.77, pedipalp femur length : carapace length 
(FL:CL) < 0.74. Femur width of length, 43% (¢), 
45% (2). Retrodorsal carina complete, granular, 
similar to or more strongly developed than 
prodorsal carina. Dorsal secondary carina com- 
prising scattered granules, becoming obsolete dis- 
tally. Dorsomedian carina vestigial, reduced to 
prominent granule demarcated by conspicuous 
macroseta. Prodorsal carina complete, granular. 
Promedian carina complete, comprising row of 
spiniform or subspiniform granules (several 
demarcated by conspicuous macrosetae), oriented 
diagonally between prodorsal and proventral cari- 
nae. Proventral carina complete, granular, as 
strongly developed as or more strongly developed 
than retroventral carina. Ventromedian and sec- 
ondary accessory carinae absent. Retroventral 
carina extending partly or entirely to distal edge 
of segment. Retromedian carinae absent, indi- 
cated only by macrosetal rows. Dorsal intercarinal 
surfaces finely granular; other surfaces smooth. 
Patella width of length, 46% (3), 54% (@ ). Dorsal 
surface convex, axis of dorsomedian carina dorsal 
to axis of retrodorsal carina. Dorsomedian carina 
granular to costate-granular (fig. 107). Retrodorsal 
carina granular, similarly developed to granular 
retromedian carinae. Retroventral carina obsolete, 
granular. Promedian carina and promedian pro- 
cess absent. Other carinae absent. Dorsal and ret- 
rolateral intercarinal surfaces finely granular, 
other surfaces smooth. Chela short, broad (figs. 
108, 109); manus height of width, 206% (<), 
180% (¢ ); manus length along retroventral carina 
of manus width, 150% (¢), 116% (¢); manus 
length along retroventral carina of movable finger 
length, 66% (4), 69% (2). Chela sparsely setose. 
Manus dorsal surface (between dorsomedian and 
digital carinae) curved, ie., slightly to markedly 
convex; proximal margin (lobe) of dorsal surface 
moderately curved and proximal to proximal 
margin of retrolateral surface (d) or aligned with 
proximal margin of condyle (articulation with 
patella) (2). Dorsomedian carina obsolete, costate 
on fixed finger and comprising regular row of spi- 
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niform granules along entire length of manus. 
Dorsal secondary and subdigital carinae incom- 
plete, granular; digital carina obsolete, granular; 
distal half of subdigital carina and distal third of 
digital carina closely adjacent. Maximum distance 
between dorsomedian and dorsal secondary cari- 
nae (DMC-DSC) greater than maximum distance 
between dorsal secondary and digital carinae 
(DSC-DC). Retromedian carina complete, 
entirely to predominantly costate, more strongly 
developed than digital carina. Retrolateral second- 
ary and secondary accessory carinae vestigial, 
proximal to condyle of movable finger. Retroven- 
tral and ventromedian carina distinct, costate, but 
retroventral carina more strongly developed. Pro- 
ventral and promedian carinae similarly devel- 
oped, each comprising few spiniform granules 
and associated macrosetae, Prodorsal carina obso- 
lete, comprising few spiniform granules and asso- 
ciated macrosetae, Distance between dorsomedian 
and promedian carinae (DMC-PMC) slightly to 
markedly greater than distance between prome- 
dian and proventral carinae (PMC-PVC), Manus, 
dorsal intercarinal and retrolateral intercarinal 
surfaces densely and coarsely granular except for 
smooth depression at base of fixed finger; ventral 
intercarinal surface smooth; prolateral intercarinal 
surfaces very sparsely and finely granular, more 
densely dorsally and distally. Manus ventral sur- 
face flat, axes of retroventral and ventromedian 
carinae in approximately same plane, Fixed and 
movable fingers, intercarinal surfaces finely gran- 
ular (3) to smooth (2); median denticle rows 
each with six enlarged retrolateral denticles 
(including terminal denticle), proximal three situ- 
ated on lobes; first (proximal) lobe of fixed finger 
and second lobe of movable finger larger than 
others, with correspondingly deeper notches in 
movable and fixed fingers, respectively; terminal 
denticles of fingers interlocking unevenly when 
closed, movable finger displaced retrolaterally; 
distinct notch near tip of fixed finger to accom- 
modate terminal denticle of movable finger. 
Trichobothria: Orthobothriotaxic, Type C, 
with the following segment totals (# = 4): femur, 
3 (1 d, 1 i, 1 e); patella, 19 (2d, 11,3 ¥, 13 e, 
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comprising 3 et, 1 est, 2 em, 2 esb, 5 eb); chela, 26 
(manus, 16, comprising 2 D, 10 E, 4 V; fixed fin- 
ger, 10, comprising 4 d, 4 e, 2 i). Total count of 
trichobothria per pedipalp: 48. Femur, i situated 
on dorsal surface. Patella, d, situated on internal 
surface, slightly closer to d, than to i; distance 
¥>-V, ca. one-third distance v,-v,. Chela, dis- 
tance et-est ca. half distance est-esb; distance 
est-esb greater than half distance esb-eb; est 
aligned with dst; V; situated in proximal third of 
manus, closer to V, than V3, 

Legs: First pair of maxillary lobes (coxapophy- 
ses) tapering anteriorly, longer than and encircling 
second pair. Stridulatory organs, comprising 
“rasp (granular tubercles) and “scraper” (stridula- 
tory setae or scaphotrix), present on opposing 
surfaces of coxae of first pair of legs and pedipalps, 
respectively. Legs I-IV acarinate, except femora, 
with distinct pro- and retrolateral surfaces demar- 
cated by partial, granular proventral carinae. Fem- 
ora, patellae, and tibiae, pro- and retrolateral 
surfaces each with scattered setiform macrosetae. 
Tibiae, prolateral surfaces, without spiniform 
macrosetae; I and II, retrolateral surfaces, each 
with two spiniform (7, st) macrosetae; III and IV, 
retrolateral surfaces, without spiniform macrose- 
tae. Basitarsi I-IV, slightly dorsoventrally com- 
pressed; retrolateral margins similar, unmodified, 
rounded; prolateral pedal spurs present (fig. 45E- 
H); retrolateral pedal spurs absent. Basitarsi, pro- 
and retrolateral surfaces, each with scattered long 
and short setiform macrosetae, and spiniform 
macrosetae, more numerous on | and II than III 
and IV. Basitarsi, spiniform macrosetae, I, retro- 
lateral: t, sb; retroventral: t, sb; proventral: t, st; U1, 
retrolateral: t, sb; retroventral: , sb; proventral: t, 
st; III, retrolateral: t, sb; retroventral: f, st; proven- 
tral: t; prolateral: f, st; IV, retrolateral: t retroven- 
tral: t; proventral: ¢, sf; prolateral: f, st. Telotarsi 
-IV short, stout and distally broadened in dorsal 
and lateral views. Laterodistal lobes rounded. 
Dorsomedian lobes approximately equal to latero- 
distal lobes; each terminating in single setiform 
macroseta. Telotarsi, pro- and retrolateral sur- 
faces, each with long and short, scattered macro- 
setae, not arranged in definite row. Telotarsi each 
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FIGURE 46. Deccanometrus, gen. nov., legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. A-D. Dec- 
canometrus bengalensis (C.L. Koch, 1841), comb. nov., d (BMNH 1913.1.6.3). E-H. Deccanometrus obscurus 
(Couzijn, 1981), comb. et stat. nov., ¢ (AMNH), Bhimashankar, India. I-L. Deccanometrus phipsoni (Pocock, 
1893), comb. nov., ¢6 (MNHN RS 0080). Scale bars = 2 mm. 
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FIGURE 47. Deccanometrus, gen. nov., legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. A-D. Deccanome- 
trus latimanus (Pocock, 1894), comb. nov., 2 (AMNH), Daggar, Pakistan. E-H. Deccanometrus xanthopus 
(Pocock, 1897), comb. noy., 2 (AMNH), Khambatki Ghat, India. Scale bars = 2 mm (A-D) or 1 mm (E-H). 


with pro- and retroventral rows of spiniform mac- 
rosetae, two inserted on laterodistal lobes; counts 
in pro- and retroventral rows similar on I and II, 
and on III and IV (n = 6): I, proventral: 3 (3 or 4), 
retroventral: 6 (5 or 6); II, 4 (3 or 4), 6 (5 or 6); III 
and IV, 4, 6 (5 or 6). Telotarsal ungues short, 
curved, equal to subequal; pseudonychium (dac- 
tyl) reduced, rounded. 

Sternum: Shape subpentagonal (fig. 30C, D). 
Median longitudinal sulcus shallow anteriorly, 
deep and narrow posteriorly. 

Genital operculum: Genital opercula suboval, 
completely divided longitudinally, partially over- 
lapping, genital papillae present (d) (fig. 30C); 


subcordate, fused, genital papillae absent (2) 
(fig. 30D). 

Hemispermatophore: Lamelliform, with com- 
plex, folded capsule and accessory distal lobe 
protruding between articular suture and distal 
lobe (hook). Distal lamina with distal crest trun- 
cate, unfolded. 

Pectines: Distal edge extending past distal 
edge of coxa IV but not reaching distal edge of 
trochanter IV (fig. 30C, D). First proximal 
median lamella (scape) of each pecten with 
mesial margin angular, approximately 90° (d’) or 
obtusely angular, greater than 90° but less than 
180° (2). Pectinal teeth straight and elongate 
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FIGURE 48. Deccanometrus, gen. nov., legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. A-D. Dec- 
canometrus liurus (Pocock, 1897), comb. nov., paralectotype 2 (BMNH 1896.12.15.20-25). E-H. Deccanome- 
trus ubicki (Kovarik, 2004), comb. nov., paratype 2 (CAS 9071135). Scale bars = 1 mm (A-D) or 2 mm (E-H). 


(3) or shorter and curved (@), present along 
entire posterior margin; sinistral/dextral tooth 
count, 15/16 (d), 13-15/13-15 (n = 2) (@). Ful- 
cra smooth proximally but densely setose 
(microsetae only) distally. 

Mesosoma: Tergites each with shallow pair of 
submedian depressions, without obsolete 
median carina. Pretergites smooth and gla- 
brous. Posttergites finely granular (d) or 
smooth and glabrous (2) medially, unevenly 
finely and coarsely granular to predominantly 
coarsely granular laterally. Sternites [V-VI, each 
with paired longitudinal depressions prolateral 
to spiracles, absent on VII. Surface, sternites 


HI-VII, smooth; VII with pair of weakly devel- 
oped, costate ventrolateral carinae only, without 
posteromarginal carina. Sternite VII, length of 
width, 69% (4), 60% (@). 

Metasoma and telson: Metasomal segments 
I-V progressively increasing in length, decreas- 
ing in width; segment V, width of segment I, 
width, 76% (¢), 70% (2). Metasoma fairly 
robust, width of length, segment I, 94% (3'), 93% 
(2); IL 83% (3), 78% (¢); III, 72% (3, ¢); IV, 
61% (3), 59% (2); V, 41% (3), 42% (2). Telson 
vesicle, width of metasomal segment V, width, 
93% (3), 86% (¢); vesicle globose, height of 
length, 59% (¢), 47% (2); dorsal surface flat; 
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FIGURE 49. Gigantometrus Couzijn, 1978, stat. nov., legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. 
A-D. Gigantometrus swammerdami (Simon, 1872), comb. nov., lectotype ¢ (Palamnaeus swammerdami fla- 
vimanus Pocock, 1900, syn. nov.) (BMNH 1899.11.2.292-3). E-H. Gigantometrus titanicus (Couzijn, 1981), 
comb. nov. et stat. rev., d (AMNH), Polonnaruwa, Sri Lanka. Scale bars = 2 mm. 


ventral surface evenly curved. Aculeus relatively 
long, gently curved, length of vesicle length, 64% 
(3), 58% (2). Length metasoma and telson, of 
total length, 55% (3, 2). Dorsosubmedian cari- 
nae, segments I-IV, distinct, complete, granular 
or costate-granular, posterior spiniform granules 
obsolete (fig. 61B); V, vestigial. Dorsolateral cari- 
nae, segments I-V, distinct, complete, costate to 
costate-granular. Median lateral carinae, segment 
I, incomplete, reduced to granular row in poste- 
rior half, diagonally oriented between dorsolat- 
eral and ventrolateral carinae (fig. 62B); II-IV, 
obsolete row of granules posteriorly; V, incom- 


plete, granular row, restricted to anterior two- 
thirds. Ventrolateral and ventrosubmedian 
carinae, segments I-IV, distinct, complete, cos- 
tate on I-III, granular or costate-granular on IV, 
more strongly developed on III and IV than on | 
and II (fig. 63B). Ventrolateral carinae, segment 
V, distinct, complete, comprising spiniform gran- 
ules, diverging posteriorly, terminal granule 
slightly larger than preceding granules. Ventro- 
submedian carinae, segment V, vestigial, each 
reduced to one or two isolated spiniform gran- 
ules, demarcated by conspicuous macrosetae. 
Ventromedian carina, segment V comprising 
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single row of spiniform granules, unmodified 
posteriorly. Anal arch, segment V, dorsal carina, 
costate; ventral carina comprising subspiniform 
granules, Dorsal and lateral intercarinal surfaces, 
segments I-V, smooth. Ventral intercarinal sur- 
faces, segments I-III, smooth, IV and V, smooth 
(3d) or granular (2), Ventral surface, lateral 
aspect, segment IV, shallowly convex. Telson 
vesicle, dorsal and lateral surfaces smooth; ven- 
tral surface with four longitudinal carinae, each 
comprising spiniform granules. 

DISTRIBUTION: This species is endemic to 
India and presently recorded only from the states 
of Andhra Pradesh and Karnataka (fig. 80, table 
1), Its distribution is allopatric with the morpho- 
logically similar C. bastawadei, C. fulvipes, C. 
madraspatensis, and C. wroughtoni. 

Ecoxtoecy: The habitus is consistent with the 
fossorial, pelophilous ecomorphotype (Prendini, 
2001b) and the limited data available suggest it 
constructs burrows under stones, 


Chersonesometrus tristis (Henderson, 1919), 
comb, nov. 


Figures 7B, 9B, 10, 15E, E, 29E, FE, 431-L, 58E, 
59E, 60E, 80, 110-114, table 1 


Palamnaeus tristis Henderson, 1919: 380-381, 
pl. XXI, figs. 3, 4. 

Heterometrus tristis; Takashima, 1945; 94; 
Kovarik, 2004; 1, 44, 49, 51, 52, tables 2, 3; 
2009: 35, 36, 45, tables 1, 2; Javed et al., 
2010b: 785, table 1. 

Heterometrus (Chersonesometrus) pelekomanus: 
Couzijn, 1981: 137, 139, 169, 170, fig. 58 
(misidentification, part); Tikader and 
Bastawade, 1983: 577, 641, 642, 644, 646 
(part); Fet, 2000: 440 (part). 

Heterometrus (Chersonesometrus) tristis: 
Couzijn, 1981: 42, 87, 156-158, 169, 171, 
192, table 7, figs. 51, 59; Tikader and 
Bastawade, 1983: 574, 582-587, figs, 1539- 
1552; Kovarik, 1998: 137; Fet, 2000: 442; 
Indra, 2009; 141, 


119 


Heterometrus (Chersonesometrus) palekomanus: 
Indra, 2001: 56, 58 (misidentification, part). 

Heterometrus mysorensis Kovatik, 2004: 1, 7, 29, 
30, 51, 52, tables 1-3, fig. 21; 2009: 35, 36, 
42, 46, 48, 49, 86, 101, 109, tables 1, 2, figs. 
89-94, 215, 216, 259-262; syn. nov. 

Heterometrus wroughtoni: Kovatik, 2004: 1, 7, 
46, 49, 51, 52, tables 2, 3 (misidentification, 
part); 2009: 35, 36, tables 1, 2 (misidentifica- 
tion, part). 

Heterometrus (Chersonesometrus) pelekomanus: 
Indra, 2009: 141 (misidentification, part). 

Heterometrus (Chersonesometrus) tristis: Indra, 
2009: 141. 


Type MATERIAL: INDIA: Karnataka: Mandya 
Distr,; Heterometrus mysorensis: Holotype 6 
(FKPC), Mysore, Maddur eny. [Madduru, 
12°35'N 77°03’E], ca. 900 m, 1983. Andrha 
Pradesh: Arcot Distr.: Palamnaeus tristis: Holo- 
type ¢ (ZSI 2422/17), Tirupati Hills [13°39'N 
79°25'E], North Arcot District, S.K. 
Sundaracharlu. 

Although Henderson (1919: 380) listed two 
males from the Tirupati Hills, North Arcot Dis- 
trict, and two females and one immature male 
from the Venkatagiri Hills, Nellore District, the 
description was based on an adult male, and the 
“type-specimen” explicitly identified as ZSI 
2422/17. Therefore, one of the two males from 
the Tirupati Hills is the holotype and no other 
specimens are types. Couzijn (1981: 157) mistak- 
enly listed an adult male holotype and adult male 
paratype from the Tirupati Hills, and an allotype 
female from the Venkatagiri Hills, all with the 
number ZSI 2160/18. Tikader and Bastawade 
(1983; 587), mistakenly listed a male and a 
female “type specimens” (ZSI 2160/18), and Fet 
(2000: 442) followed Couzijn (1981). 

Diacnosis: Chersonesometrus tristis may be 
separated from other species of Chersonesome- 
trus as follows, The carapace is markedly dorso- 
ventrally compressed, the lateral surfaces sloping 
gently (fig. 15E; F) in C. tristis, but vaulted, the 
lateral surfaces sloping steeply, in C. fulvipes, C. 
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FIGURE 50, Heterometrus Ehrenberg, 1828, legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. A-D. Het- 
erometrus laevigatus (Thorell, 1876), comb. nov. et stat. rev., 6 (AMNH), Thale Ban, Thailand. E-H. Heterome- 
trus spinifer (Ehrenberg, 1828), 6 (AMNH), Cameron Highlands, Malaysia. Scale bars = 2 mm. 


madraspatensis, and C. shivashankari. The cara- 
pace interocular surface is granular along the 
median longitudinal and anterior bifurcated sulci 
only in the female (fig. 15F) of C. tristis, whereas 
the frontal lobes and medial region of the 
interocular surface are granular with smooth 
areas in the female of C. bastawadei, C. madras- 
patensis, C. pelekomanus, and C. shivashankari. 
The carapace posterolateral surfaces of the female 
are smooth in C. tristis but granular in C. 
bastawadei, C. fulvipes, and C. madraspatensis. 
The cheliceral movable finger prodistal (DI) and 
retrodistal (DE) teeth are subequal, with the DE 
tooth only slightly smaller than the DI tooth, and 


opposable, i.e., forming a bicusp, in C. tristis but 
unequal, with the DE tooth considerably smaller 
than the DI tooth, aligned longitudinally and not 
opposable in C. bastawadei, C. fulvipes, C. 
madraspatensis, C. shivashankari, and C. wrough- 
toni. The pedipalps of the adult male are long, 
with femur length : posterior carapace width 
ratio (FL:PCW) = 0.80 and femur length : cara- 
pace length ratio (FL:CL) = 0.76 (fig. 110) in C. 
tristis but short, with FL:PCW < 0.77, FL:CL < 
0.74 in all other species except C. beccaloniae and 
C. madraspatensis. The pedipalp patella dorsal 
surface is flat or nearly so, with the axes of the 
dorsomedian and retrodorsal carinae in the same 
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FIGURE 51. Heterometrus Ehrenberg, 1828, legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. A-D. Het- 
erometrus laoticus Couzijn, 1981, d6 (AMNH), Phahom Camp, Laos. E-H. Heterometrus silenus (Simon, 1884), 
comb. nov. et stat. rev., d (AMNH), Ta Kou Mountain Nature Reserve, Vietnam. Scale bars = 2 mm. 


plane (fig. 112), in C. tristis but convex, with the 
axis of the dorsomedian carina dorsal to the axis 
of the retrodorsal carina in all other species 
except C. beccaloniae, C. hendersoni, and C. pele- 
komanus. The patella retrodorsal carina of the 
female is as strongly developed as or more 
strongly developed than the retromedian carinae 
in C. tristis but absent or obsolete in C. nathano- 
rum. The retromedian carinae are granular in C. 
tristis but costate in C. nathanorum. The patella 
dorsal, retrodorsal, and retroventral intercarinal 
surfaces of the female (fig. 112) are granular in 
C. tristis but smooth or nearly so in C. nathano- 
rum. The pedipalp chela is infuscate and similar 


in color to the femur and patella in C. tristis but 
immaculate and paler than the femur and patella 
in C. shivashankari. The chela of the adult male 
is moderately to densely setose in C. tristis but 
sparsely setose in C. fulvipes, C. madraspatensis, 
and C. shivashankari. The chela manus dorsal 
surface (between the dorsomedian and digital 
carinae) is flat in the male and female of C. tris- 
tis, flat in the male and curved, i.e., slightly to 
markedly convex, in the female of C. bastawadei, 
C. beccaloniae, C. fulvipes, C. nathanorum, and 
C. wroughtoni, and curved in the male and 
female of C. madraspatensis and C. shivashan- 
kari. The proximal margin (lobe) of the chela 
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FIGURE 52. Heterometrus Ehrenberg, 1828, legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. A-D. Het- 
erometrus glaucus (Thorell, 1876), comb. nov. et stat. rev., 2° (AMNH), Nias Island, Indonesia. E-H. Heterome- 
trus longimanus (Herbst, 1800), ¢ (AMNH), Kuching, Malaysia. Scale bars = 2 mm. 


manus dorsal surface is moderately curved and 
proximal to the proximal margin of the retrolat- 
eral surface in the male (fig. 113A), or aligned 
with the proximal margin of the condyle (articu- 
lation with patella) in the female (fig. 113B) of C. 
tristis; moderately curved and aligned with the 
proximal margin of the retrolateral surface in the 
male, or aligned with or proximal to the proxi- 
mal margin of the retrolateral surface in the 
female of C. beccaloniae and C. nathanorum; and 
markedly curved and proximal to the proximal 
margin of the condyle in the male and female of 
C. hendersoni and C. pelekomanus. The maxi- 
mum distance between the dorsomedian and 


dorsal secondary carinae (DMC-DSC) of the 
chela manus is similar to the maximum distance 
between the dorsal secondary and digital carinae 
(DSC-DC) in the male of C. tristis, but greater 
than the DSC-DC in the male of all other spe- 
cies except C. beccaloniae, C. madraspatensis, C. 
nathanorum. The dorsal secondary and subdigi- 
tal carinae of the male are entirely to predomi- 
nantly granular (fig. 113A) in C. tristis, entirely 
to predominantly costate in C. nathanorum, and 
absent or obsolete in C. bastawadei and C. fulvi- 
pes. The digital carina is entirely to predomi- 
nantly granular in C. tristis, entirely to 
predominantly costate in C. nathanorum, and 
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FIGURE 53. Heterometrus Ehrenberg, 1828 (A-D), and Javanimetrus Couzijn, 1981, stat. nov. et stat. rev. 
(E-H), legs I-IV, tibiae, basitarsi, and telotarsi, ventral aspect. A-D. Heterometrus thorellii (Pocock, 1892), 
(AMNH), Pho Kyar Elephant Camp, Yedashe, Myanmar. E-H. Javanimetrus cyaneus (Simon, 1872), comb. 
nov., d (AMNH), Ujung Kulon, Indonesia. Scale bars = 2 mm. 


absent or obsolete in C. bastawadei, C. fulvipes, 
C. madraspatensis, and C. shivashankari. The 
manus dorsal intercarinal surface is without 
reticulation in C. tristis but shallowly reticulate 
in C. nathanorum. The manus ventral surface is 
angled, with the axis of the retroventral carina 
ventral to the axis of the ventromedian carina in 
C. tristis but flat, with the axes of the retroventral 
and ventromedian carinae in approximately the 
same plane in all other species except C. becca- 
loniae, C. hendersoni, and C. pelekomanus. The 
legs are very dark or heavily infuscate (figs. 9B, 
110, 111) in C. tristis but pale or very lightly 


infuscate in C. bastawadei, C. fulvipes, C. hender- 
soni, C. madraspatensis, and C. shivashankari. 
Macroseta st on the retroventral surfaces of the 
basitarsi of legs I and IJ is spiniform (fig. 43I-L) 
in C. tristis but setiform in C. nathanorum and 
C. shivashankari. The mesial surfaces of meso- 
somal tergites I-VI are smooth in the male and 
the lateral surfaces smooth in the female of C. 
tristis, whereas the mesial surfaces are granular 
in the male of C. nathanorum, the lateral surfaces 
granular in the female of C. beccaloniae, C. hen- 
dersoni, C. pelekomanus, and C. wroughtoni, and 
the mesial surfaces granular in the male and the 
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lateral surfaces granular in the female of C. 
bastawadei, C. fulvipes, C. madraspatensis, and C. 
shivashankari. The ventral surface of mesosomal 
sternite VII bears a pair of weakly developed 
ventrolateral carinae in C. tristis and two pairs of 
moderately to strongly developed ventrosubme- 
dian and ventrolateral carinae in C. beccaloniae, 
C. hendersoni, and C. pelekomanus. The dorso- 
submedian carinae are costate on metasomal 
segments I and II or I-III and granular or cos- 
tate-granular on III and IV or IV (fig. 58E) in C. 
tristis but granular or costate-granular on seg- 
ments I-IV in all other species, except the female 
of C. beccaloniae. The ventral intercarinal sur- 
faces of segment IV are granular in the male and 
female (fig. 60E) of C. tristis but smooth in the 
male and female of C. wroughtoni, the male of C. 
bastawadei, C. fulvipes, and C. shivashankari, and 
the female of C. beccaloniae and C. nathanorum. 
The dorsolateral carinae of metasomal segment 
V are strong and continuous in C. tristis but 
weak and discontinuous to absent in C. nathano- 
rum, The dorsal intercarinal surface of segment 
V is smooth in the male and female of C. tristis, 
granular in the male and female of C. bastawa- 
dei, C. hendersoni, and C. pelekomanus, and 
granular in the male of C. wroughtoni. 
DISTRIBUTION: This species is endemic to 
India and has been recorded in the states of 
Andhra Pradesh, Karnataka, and Tamil Nadu 
(fig. 80, table 1), Records of H. pelekomanus from 
Mysore, environs of Bangalore (MNHN RS 7804) 
in Karnataka, and the Tirumalai Hills, Tirupati 
(MNHN RS 4499) in Andhra Pradesh, cited by 
Couzijn (1981), are referable to C. tristis. 
Eco.ocy: Chersonesometrus tristis inhabits the 
rocky granite or quartzite/sandstone slopes and 
ravines of several small mountain ranges, e.g., the 
Tirumalai Hills and the Venkatagiri Hills, at eleva- 
tions of 150-915 m on the Deccan Plateau (fig. 
7B). The known locality records occur in arid to 
semiarid areas of deciduous broadleaf woodland 
on clayey to sandy-loam soils. As noted by Hen- 
derson (1919; 380), this species inhabits “short 
burrows, or scrapes, under large stones, as well as 
the cracks and crevices of rock and earthen walls, 
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usually in humid, shaded locations. Specimens 
observed with UV light detection were abundant 
in suitable habitat at night and under stones dur- 
ing daytime (P. Jain, personal commun.), The 
habitat and habitus, especially the dorsoventrally 
compressed carapace and pedipalp chelae, are 
consistent with the pelophilous, fossorial and 
semilithophilous ecomorphotypes (Prendiniz, 
2001b). This species is sympatric with the buthids 
Charmus indicus, Hottentotta rugiscutis, and 
Lychas tricarinatus and several species of Reddya- 
nus across its distribution, 

CONSERVATION STATUS: Chersonesometrus 
tristis is occasionally offered in the exotic pet 
trade, under the name H. mysorensis. 

REMARKs: This species was previously accom- 
modated in subgenus Chersonesometrus of Het- 
erometrus by various authors (e.g., Couzijn, 1981; 
Tikader and Bastawade, 1983; Fet, 2000). 

Kovarik (2004: 29) described H. mysorensis, col- 
lected in Mysore and Chittoor, and compared it 
with H. phipsoni, noting that H. mysorensis “is close 
to H. phipsoni, but has conspicuous rows of gran- 
ules (carinae) on the chela and only slightly tuber- 
culate patella of pedipalp, whereas in H. phipsoni 
the chela is strongly granulose” 

Kovarik (2004; 29) did not examine the holo- 
type of Palamnaeus tristis but suggested based on 
Henderson's (1919: 380) figure 3 that it could bea 
junior synonym of H. gravimanus “with which it 
shares the shape of pedipalps and the presence of 
carinae on the chela.” However, Couzijn (1981) 
and Tikader and Bastawade (1983) each presented 
detailed redescriptions of H. tristis, based on the 
holotype, accompanied by illustrations in the case 
of Tikader and Bastawade (1983), from which it is 
clear that H. mysorensis is conspecific with C. tris- 
tis, based on the similar carapace shape and gran- 
ulation, chela shape, granulation, and carination, 
as well as metric and meristic data. For example, 
the total length of the male of H. mysorensis is 118 
mun, the total length of the male of C. tristis is 116 
mm, according to Henderson (1919), or 120 mm 
according to Couzijn (1981), and the total length 
of the female is 110 mm (Couzijn, 1981). The pec- 
tinal tooth count is 16/17 in the male of H. myso- 
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rensis, compared with 17/17 in the male and 14/15 
in the female of C, tristis, The counts of pro- and 
retroventral spiniform macrosetae on the leg telo- 
tarsi are 5—6/6—7 on legs III and IV in H. miyso- 
rensis, 4/6, 4—5/6—7, 5/6—7, 5/7 on legs I-IV in the 
male and 4/5—6, 4/6, 5/6—7, 5/7 on legs I-IV in 
the female of C. tristis. Kovarik (2004) distin- 
guished H. mysorensis from H. wroughtoni and H. 
pelekomanus, which was regarded as a junior syn- 
onym of the latter, by the sexual dimorphism in 
the pedipalp shape: the pedipalps of the male are 
longer and narrower than those of the female in 
H. mzysorensis unlike H. pelekomanus, in which 
they are similar (this character cannot be evalu- 
ated for H. wroughtoni, as the adult male of that 
species is unknown). However, adult male speci- 
mens from the vicinity of the type locality of P 
tristis, in the Chittoor area, examined during the 
present investigation (fig. 80), which appear to be 
conspecific with adult female specimens from 
Chittoor identified as H. mysorensis by Kovatik 
(2009: 42, 86, figs. 92-94) display sexually dimor- 
phic pedipalps, proving that the character cited as 
diagnostic for H. mysorensis by Kovarik (2004, 
2009) occurs in C. tristis. DNA sequence data 
obtained from samples originating from the vicin- 
ities of the type localities of H. mysorensis and C. 
tristis also failed to differentiate among the two 
species. The combination of evidence leads to the 
inescapable conclusion that H. mysorensis and C. 
tristis are conspecific and the following new syn- 
onym is therefore presented: Heterometrus myso- 
rensis Kovarik, 2004 = Chersonesometrus tristis 
(Henderson, 1919), syn. nov. 

MarTERIAL ExaMINeD: INDIA: viii.1973, Chow- 
daiah, 1 subad. ?, 2 juv. ¢ (MNHN RS 6558). Andhra 
Pradesh: Chittoor Distr: Ithepalli/Agarala, NW of, 
13°35'N 79°15'E, 340 m, 1,xii.2004, S, Basi, rocky granite 
hillslopes and ravine, broadleaf savanna with moderate 
grass layer on sandy loam, many large and small granite 
boulders, in crevices or cracks in earthen and rock walls 
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in ravine, 2 ¢ [1 ¢ remains], 1 subad. 3, 1 juv. d 
(AMNH), 1 juv. d (AMCC [LP 13135]); Palmaner 
[13°12'N 78°45’E], 6 mi, W, 725 m, 26.ii,1962, E.S. Ross 
and D.Q. Cavagnaro, 1 juv. 2 (CAS 9070407); Tirumalai 
Hills [Tirumala, 13°41’N 79°21'E], Tirupati, R.P. 
Sreenivasa-Reddy, 1 subad. 2, 2 juv. d, 2 juw 2,1 
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subad. (MNHN RS 4499). Kadapa Distr: Highway 58, 
between Rajukunta and Rapur, 14°11’N 79°25'E, 289 m, 
12.11.2004, S. Basi, steep mountain slope, semideciduous 
broadleaf forest with shale outcrops and loose stones on 
clayey-loam, in scrape under stone, 1 juv. d (AMCC [LP 
13136]), 14°12'N 79°28'E, 148 m, 12.11.2004, S. Basi, 
slopes of small rocky hill, semideciduous broadleaf 
woodland on clayey loam, many quartzite/sandstone 
outcrops and loose stones, in shallow scrape under stone, 
| juv, 2 (AMNH), Karnataka: Bengaluru Distr; Mysore 
state, env. Bangalore [Bengaluru, 12°59'N 77°35'E], 
8.v.1974, Geethamali, 1 juv. 2 (MNHWN RS 7804). Cud- 
dapah Distr.: Mysore, Kamalapuram [14°37'N 78°40'E], 
6.ix.1912, Y.R. C.M., 1 juv. ? (BMNH). Mandya Distr: 
Maddur [Madduru, 12°35'N 77°03'E], iti,2003 [juv, born 
in captivity on 26.ix.2001], 1 2 (AMNH), 1 juv. ¢ 
(AMCC [LP 2275]), L juv. 2 (AMCC [LP 2276]). Mysore 
Distr: Mysore [Mysuru, 12°18'N 76°38’E], M. Seiter, 1 
3,1 9, 1 juv. (NHMW 28529). 


Chersonesometrus wroughtoni (Pocock, 1899), 
comb. nov. 


Figures 10, 168, 30B, 44I-L, 61E, 62E, 63E, 80, 
81C, D, 115, 116, table 1 


Palamnaeus wroughtoni Pocock, 1899: 745; 
1900a: 85, 89, fig, 26; Henderson, 1919: 381; 
Tikader, 1973: 263. 

Heterometrus wroughtoni ‘Takashima, 1945: 93; 
Kovatik, 2004: 1, 7, 46, 48, 49, 51, 52, tables 
2, 3 (part), fig. 31; 2009: 35, 36, 45, 48, 49, 
97, 101, tables 1, 2 (part), figs. 168-173, 218, 
219; Tahir and Prendini, 2014: 1, 2, 6, 9. 

Heterometrus (Chersonesometrus) wroughtoni: 
Couzijn, 1981: 16, 44, 88, 158-160, 171, 192, 
table 7, figs. 52, 59; Tikader and Bastawade, 
1983: 575, 593-598, figs. 1566-1580; 
Kovatik, 1998: 137; Fet, 2000: 443. 

Heterometrus (Chersonesometrus) wrongtoni: 
Bastawade, 2002: 296. 

Heterometrus (Chersonesometrus) wronghtoni: 
Bastawade and Borkar, 2008: 212, 219, 220 
(part). 


TyPE Materia: INDIA: Karnataka: Bel- 
gaum Distr: Palamnaeus wroughtoni: Lectotype 
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FIGURE 54. Sahyadrimetrus, gen. nov., legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. A-D. Sahya- 
drimetrus barberi (Pocock, 1900), comb. nov., holotype 2 (BMNH 1899.9.24.1). E-H. Sahyadrimetrus rugosus 
(Couzijn, 1981), comb. et stat. nov., 2 (AMNH), Chaliyar River, India. I-L. Sahyadrimetrus tikaderi, gen. et 
sp. nov., holotype 6 (MNHN RS 3265). Scale bars = 2 mm. 
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FIGURE 55. Sahyadrimetrus, gen. nov., legs I-IV, tibiae, basitarsi and telotarsi, ventral aspect. A-D. Sahya- 
drimetrus kanarensis (Pocock, 1900), comb. nov., 2 (AMNH), Chaudi, India. E-H. Sahyadrimetrus mathewi, 
gen. et sp. nov., holotype ¢, (AMNH), Poomala, India. I-L. Sahyadrimetrus scaber (Thorell, 1876), comb. nov., 
3d (AMNH), Nadpalu, India. Scale bars = 2 mm. 
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2, paralectotypes: 3 2, 3 juv. d, 1 juv. 2 (BMNH 
1897.9.17.1-4.11.20 [BNHS 1163, 1165, 1168, 
1169, 1171]), Belgaum [Belagavi, 15°52'N 
74°30'E], W.A. Talbot [examined]. Maharashtra: 
Kolhapur Distr: PB wroughtoni: Paralectotype 2 
(BMNH 1897,9.5.2 [BNHS 1027]), Gadingal 
[Gadhinglaj, 16°14'N 74°21'E], Kolhapur, Wray 
[examined]. 

Pocock (1899) did not specify types among 
the material listed from Belgaum and Gadingal, 
hence all specimens in the original description 
are syntypes. A single type specimen from Gad- 
ingal is numbered BMNH 1897.9.5.2 [BNHS 
1027]. However, Couzijn (1981: 158) mistakenly 
identified one specimen as the holotype: “Maha- 
rashtra; Gadingal (Gad-Hinglaj), Belgaum (1 @ 
ad. Holotype, 3 ¢ juv., 4 2 juv., leg W.A. Talbot, 
BM 1897.9.17.1-4.11.20).” Tikader and Bastawade 
(1983: 598) again referred to “the type specimen 
1 2” and the type locality as Belgaum. Fet (2000: 
443) followed by referring incorrectly to the 
“holotype: 2 (BMNH 1897,9.17,1-4.11.20), Gad- 
ingal (Gad-Hinglaj), Kolhapur District, Maha- 
rashtra; Belgaum, Karnataka, India” and seven 
paratypes with the same data and number. 
Examination of the BMNH specimens during 
the present investigation revealed that all speci- 
mens numbered BMNH 1897,17.1-4.11.20 are 
from Belgaum not Gadingal. Kovarik (2004: 46) 
correctly designated a lectotype female and the 
remaining specimens of BMNH 1897,17,1- 
4.11.20 as paralectotypes, but misidentified the 
three immature males as adults, and failed to 
mention the specimen from Gadingal, which is 
also a paralectotype. 

D1acnosis: Chersonesometrus wroughtoni may 
be separated from other species of Chersonesome- 
trus as follows. The carapace is markedly dorso- 
ventrally compressed, the lateral surfaces sloping 
gently (fig. 16B), in C. wroughtoni, but vaulted, the 
lateral surfaces sloping steeply, in C. fulvipes, C. 
madraspatensis, and C. shivashankari. The cara- 
pace interocular surface is granular along the 
median longitudinal and anterior bifurcated sulci 
only in the female (fig. 16B) of C. wroughtoni, 
whereas the frontal lobes and medial region of the 
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interocular surface are granular with smooth areas 
in the female of C. bastawadei, C. madraspatensis, 
C. pelekomanus, and C. shivashankari. The cara- 
pace posterolateral surfaces of the female are 
smooth in C. wroughtoni but granular in C. 
bastawadei, C. fulvipes, and C. madraspatensis. 
The cheliceral movable finger prodistal (DI) and 
retrodistal (DE) teeth are unequal, with the DE 
tooth considerably smaller than the DI tooth, 
aligned longitudinally and not opposable in C. 
wroughtoni, but subequal, with the DE tooth only 
slightly smaller than the DI tooth, and opposable, 
i.e., forming a bicusp, in C. beccaloniae, C. hender- 
soni, C. nathanorum, C. pelekomanus, and C. tris- 
tis, The pedipalp patella dorsal surface is convex, 
with the axis of the dorsomedian carina dorsal to 
the axis of the retrodorsal carina (fig. 115) in C. 
wroughtoni but flat or nearly so, with the axes of 
the dorsomedian and retrodorsal carinae in the 
same plane, in C. beccaloniae, C. hendersoni, C. 
pelekomanus, and C. tristis. The patella retrodorsal 
carina of the female is as strongly developed as or 
more strongly developed than the retromedian 
carinae in C. wroughtoni but absent or obsolete in 
C. nathanorum, The retromedian carinae are 
granular in C. wroughtoni but costate in C. natha- 
norum. ‘The patella dorsal, retrodorsal, and retro- 
ventral intercarinal surfaces of the female (fig. 
115) are granular in C. wroughtoni but smooth or 
nearly so in C. nathanorum. The pedipalp chela is 
infuscate and similar in color to the femur and 
patella in C. wroughtoni but immaculate and paler 
than the femur and patella in C. shivashankari. 
The chela manus dorsal surface (between the dor- 
somedian and digital carinae) is flat in the male 
and curved, ie., slightly to markedly convex, in 
the female of C. wroughtoni, flat in the male and 
female of C. hendersoni, C. pelekomanus, and C. 
tristis, and curved in the male and female of C. 
madraspatensis and C. shivashankari. The proxi- 
mal margin (lobe) of the chela manus dorsal sur- 
face is moderately curved and proximal to the 
proximal margin of the retrolateral surface in the 
male, or aligned with the proximal margin of the 
condyle (articulation with patella) in the female 
(fig. 116) of C. wroughtoni; moderately curved and 
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aligned with the proximal margin of the retrolat- 
eral surface in the male, or aligned with or proxi- 
mal to the proximal margin of the retrolateral 
surface in the female of C. beccaloniae and C. 
nathanorum; and markedly curved and proximal 
to the proximal margin of the condyle in the male 
and female of C. hendersoni and C. pelekomanus. 
The maximum distance between the dorsomedian 
and dorsal secondary carinae (DMC-DSC) of the 
chela manus is greater than the maximum dis- 
tance between the dorsal secondary and digital 
carinae (DSC-DC) in the male of C. wroughtoni, 
but greater than the DSC-DC in the male of C. 
beccaloniae, C. madraspatensis, C. nathanorum, 
and C. tristis. The dorsal secondary and subdigital 
carinae of the male are entirely to predominantly 
granular in C. wroughtoni, entirely to predomi- 
nantly costate in C. nathanorum, and absent or 
obsolete in C. bastawadei and C. fulvipes. The digi- 
tal carina is entirely to predominantly granular in 
C. wroughtoni, entirely to predominantly costate 
in C. nathanorum, and absent or obsolete in C. 
bastawadei, C. fulvipes, C. madraspatensis, and C. 
shivashankari. The manus dorsal intercarinal sur- 
face is without reticulation in C. wroughtoni but 
shallowly reticulate in C. nathanorum. The manus 
ventral surface is flat, with the axes of the retro- 
ventral and ventromedian carinae in approxi- 
mately the same plane in C. wroughtoni but 
angled, with the axis of the retroventral carina 
ventral to the axis of the ventromedian carina in 
C. beccaloniae, C. hendersoni, C. pelekomanus, and 
C. tristis. The legs are very dark or heavily infus- 
cate (fig. 81C, D) in C. wroughtoni but pale or very 
lightly infuscate in C. bastawadei, C. fulvipes, C. 
hendersoni, C. madraspatensis, and C. shivashan- 
kari. Macroseta st on the retroventral surfaces of 
the basitarsi of legs I and II is spiniform (fig. 441- 
L) in C. wroughtoni but setiform in C. nathano- 
rum and C. shivashankari. The mesial surfaces of 
mesosomal tergites I-VI are smooth in the male 
and the lateral surfaces granular in the female of 
C. wroughtoni, whereas the mesial surfaces are 
granular in the male of C. bastawadei, C. fulvipes, 
C. madraspatensis, and C. shivashankari, the 
mesial surfaces granular in the male and the lat- 
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eral surfaces smooth in the female of C. nathano- 
rum, and the lateral surfaces smooth in the female 
of C. tristis. The ventral surface of mesosomal ster- 
nite VII bears a pair of weakly developed ventro- 
lateral carinae in C. wroughtoni and two pairs of 
moderately to strongly developed ventrosubme- 
dian and ventrolateral carinae in C. beccaloniae, C. 
hendersoni, and C. pelekomanus. The dorsosubme- 
dian carinae are granular or costate-granular on 
metasomal segments I-IV (fig. 61E) in C. wrough- 
toni but costate on segments I and II or I-III and 
granular or costate-granular on III and IV or IV 
in C. tristis, and the female of C. beccaloniae. The 
ventral intercarinal surfaces of segment IV are 
smooth in the male and female (fig. 63E) of C. 
wroughtoni but granular in the male and female of 
C. hendersoni, C. madraspatensis, C. pelekomanus, 
and C. tristis, the male of C. beccaloniae and C. 
nathanorum, and the female of C. bastawadei, C. 
fulvipes, and C. shivashankari. The dorsolateral 
carinae of metasomal segment V are strong and 
continuous in C. wroughtoni but weak and discon- 
tinuous to absent in C. nathanorum. The dorsal 
intercarinal surface of segment V is granular in 
the male and smooth in the female of C. wrough- 
toni, granular in female of C. bastawadei, C. hen- 
dersoni and C. pelekomanus, and smooth in the 
male of all other species. 

DISTRIBUTION: This species is endemic to 
India and known from only two localities in the 
states of Karnataka and Maharashtra (fig. 80, 
table 1). 

Eco.oey: Little ecological data are available 
for this species, the known records of which occur 
on arid, rocky hills on the Deccan Plateau. This 
species probably constructs burrows under stones, 
similar to C. bastawadei and C. fulvipes. The habi- 
tus is consistent with the pelophilous, fossorial 
ecomorphotype (Prendini, 2001b). 

CONSERVATION STATUS: This species has not 
been seen in over a century. Its habitat has been 
extensively modified and it may be extinct. 

REMARKS: This species was previously accom- 
modated in subgenus Chersonesometrus of Het- 
erometrus by various authors (e.g., Couzijn, 1981; 
Tikader and Bastawade, 1983; Fet, 2000). Het- 
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FIGURE 56. Srilankametrus Couzijn, 1981, stat. nov. et stat. rev., legs I-IV, tibiae, basitarsi and telotarsi, ventral 
aspect. A-D. Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev. d (MNHN RS 0079). E-H. 
Srilankametrus couzijni, sp. nov., holotype ¢ (BMNH 1896.7.30.121). I-L. Srilankametrus gravimanus 
(Pocock, 1894), comb. nov., 6 (AMNH), Kokmotte, Sri Lanka. Scale bars = 2 mm. 
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FIGURE 57. Srilankametrus Couzijn, 1981, stat. nov. et stat. rev., legs I-IV, tibiae, basitarsi and telotarsi, ventral 
aspect. A-D. Srilankametrus indus (DeGeer, 1778), comb. nov., 6 (AMNH), Kandy, Sri Lanka. E-H. Srilanka- 
metrus pococki, sp. nov., holotype 2 (AMNH), Kodigala, Sri Lanka. I-L. Srilankametrus serratus (Pocock, 
1900), comb. nov., 6 (ZMH), Ceylon [Sri Lanka]. Scale bars = 2 mm. 
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erometrus pelekomanus, described by Couzijn 
(1981), and upheld by Tikader and Bastawade 
(1983), was mistakenly synonymized with H. 
wroughtoni by Kovarik (2004) based on the 
absence of sexual dimorphism in the shape of the 
pedipalp chela manus, cited as a putative diag- 
nostic difference between H. wroughtoni and H. 
mysorensis (= C. tristis). The absence of adult 
males in the type series of C. wroughtoni, the 
adult male of which remains unknown, suggests 
that Kovarik (2004) mistook ontogenetic charac- 
ter states for diagnostic character states. 


Deccanometrus, gen. nov. 


Figures 3, 7A, C, G, 8A, H, 9C, 10, 19-21, 
33-35, 46-48, 64-66, 117-144, table 1 


Type species: Heterometrus (Chersonesometrus) 
scaber obscurus Couzijn, 1981: 87, 146-149, 
170, figs. 46, 58 [= Deccanometrus obscurus 
(Couzijn, 1981), comb. et stat. nov.], here 
designated. 

Heterometrus (Chersonesometrus): Couzijn, 1981: 
80, 83, 131, 133, 161, 169-171, 173, 182, 
184, 186-188, 192, figs. 21, 57-59, 66b, 68, 
69 (part); Tikader and Bastawade, 1983: 
519, 520, 573 (part); Kovarik, 2004: 1. 

Heterometrus: Kovatik, 2004: 1, 2, 49, 51, tables 
1, 2 (part); 2009: 34, 35, table 1 (part); 
Mirza and Sanap, 2009: 486 (part); Javed et 
al., 2010a: 143 (part); Tahir and Prendini, 
2014: 1-5, 11, 20, 21, fig. 1 (part); Aswathi 
and Sureshan, 2017: 9847 (part). 


DiaGnosis: Species of Deccanometrus may be 
separated from other Asian scorpionid genera as 
follows. The carapace is slightly to markedly dor- 
soventrally compressed, the lateral surfaces slop- 
ing gently (figs. 19, 21), in all except two species 
of Deccanometrus, D. latimanus and D. xantho- 
pus, in which the carapace is vaulted, the lateral 
surfaces sloping steeply (fig. 20), as in Gigan- 
tometrus, Heterometrus, Javanimetrus, three spe- 
cies of Chersonesometrus, C. fulvipes, C. 
madraspatensis, and C. shivashankari, two spe- 
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cies of Sahyadrimetrus, S. mathewi and S. scaber, 
and all except three species of Srilankametrus, S. 
indus, S. pococki, and S. serratus. The carapace 
anterior margin is concave, with the frontal 
lobes uneven and sloping medially, in all except 
two species of Deccanometrus, D. latimanus and 
D. xanthopus, in which the anterior margin is 
straight, with the frontal lobes evenly rounded 
or truncate (fig. 20), as in Gigantometrus, Sahya- 
drimetrus, and some species of Chersonesome- 
trus. The carapace anterolateral margins 
converge gradually anteriorly in Deccanometrus 
but are subparallel anteriorly in Javanimetrus 
and Srilankametrus; the mediolateral margins 
diverge or converge slightly posteriorly (at the 
posterolateral sulci) in Deccanometrus, but con- 
verge markedly posteriorly (at the posterolateral 
sulci) in Gigantometrus, Heterometrus, and three 
species of Sahyadrimetrus, S. kanarensis, S. 
mathewi, and S. scaber. The carapace rostrolat- 
eral margin is entire in Deccanometrus but dis- 
tinctly incised adjacent to the posterior lateral 
ocelli in Heterometrus. Anterocular extensions of 
the superciliary carinae are present in Dec- 
canometrus but absent in Srilankametrus. The 
median ocelli are relatively small, the distance 
between them equal to or greater than the width 
of an ocellus in Deccanometrus but relatively 
large, the distance between them less than the 
width of an ocellus in Heterometrus; the median 
ocular tubercle is situated anteromedially to 
medially, the distance from carapace anterior 
margin : carapace length (CAM:CL) 0.40-0.50 
in Deccanometrus, but posteromedially, CAM:CL 
0.51-0.62 in Chersonesometrus. The interocular 
suture is present in all species of Deccanometrus 
except D. liurus, in which it is absent, as in Het- 
erometrus, Javanimetrus, Sahyadrimetrus, and 
two species of Srilankametrus. The carapace pos- 
terior sutures are present, extending past the 
median ocular tubercle, and connected anteri- 
orly to the posterior bifurcations of the interocu- 
lar suture in all species of Deccanometrus except 
D. liurus, in which the posterior sutures and 
posterior bifurcations of the interocular suture 
are disconnected; present, extending to the 
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FIGURE 58. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, dorsal aspect. A. 
Chersonesometrus bastawadei, sp. nov., holotype 2 (AMNH), Naganath Temple, India. B. Chersonesometrus 
beccaloniae (Kovatik, 2004), comb. nov., 2 (AMNH), Yelagiri Hills, India. C. Chersonesometrus hendersoni, 
sp. nov., paratype 2 (AMNH), Tungabhadra River, India. D. Chersonesometrus pelekomanus (Couzijn, 1981), 
comb. nov., paratype 2 (SMF RII/329). E. Chersonesometrus tristis (Henderson, 1919), comb. nov., 9 
(AMNH), Maddur, India. Scale bars = 5 mm. 
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FIGURE 59. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, lateral aspect. A. 
Chersonesometrus bastawadei, sp. nov., holotype 2 (AMNH), Naganath Temple, India. B. Chersonesometrus 
beccaloniae (Kovarik, 2004), comb. nov., 2 (AMNH), Yelagiri Hills, India. C. Chersonesometrus hendersoni, 
sp. nov., paratype 2 (AMNH), Tungabhadra River, India. D. Chersonesometrus pelekomanus (Couzijn, 1981), 
comb. nov., paratype 2 (SMF RII/329). E. Chersonesometrus tristis (Henderson, 1919), comb. nov., @ 
(AMNH), Maddur, India. Scale bars = 5 mm. 
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FIGURE 60. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, ventral aspect. A. 
Chersonesometrus bastawadei, sp. nov., holotype 2 (AMNH), Naganath Temple, India. B. Chersonesometrus 
beccaloniae (Kovatik, 2004), comb. nov., 2 (AMNH), Yelagiri Hills, India. C. Chersonesometrus hendersoni, 
sp. nov., paratype 2 (AMNH), Tungabhadra River, India. D. Chersonesometrus pelekomanus (Couzijn, 1981), 
comb. nov., paratype 2 (SMF RII/329). E. Chersonesometrus tristis (Henderson, 1919), comb. nov., @ 
(AMNH), Maddur, India. Scale bars = 5 mm. 
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median ocular tubercle, and connected by a 
short cross-suture anterior to the postocular 
depression in Heterometrus; and absent in Java- 
nimetrus, Sahyadrimetrus, and two species of 
Srilankametrus. The cheliceral movable finger 
prodistal (DI) and retrodistal (DE) teeth are 
unequal, with the DE tooth considerably smaller 
than the DI tooth, aligned longitudinally and 
not opposable, in all Deccanometrus except D. 
liurus and D. ubicki, in which the DI and DE 
teeth are opposable, i.e., forming a bicusp, 
resembling Heterometrus and some species of 
Chersonesometrus, in which the DI and DE teeth 
are subequal, with the DE tooth only slightly 
smaller than the DI tooth, and opposable. The 
pedipalp patella dorsomedian carina of the 
female is entirely to predominantly granular or 
costate (fig. 142) in all except three species of 
Deccanometrus, D. latimanus, D. liurus, and D. 
ubicki, in which the carina is absent or obsolete 
(figs. 124, 128, 140), as in Heterometrus, Java- 
nimetrus, all except one species of Sahyadrime- 
trus, S. rugosus, and all except one species of 
Srilankametrus, S. caesar. The patella retrome- 
dian carinae of the female are absent or obsolete 
(figs. 124, 128, 140, 142) in all except three spe- 
cies of Deccanometrus, D. bengalensis, D. obscu- 
rus, and D. phipsoni, in which the carinae are 
granular or costate, as in Chersonesometrus, 
three species of Sahyadrimetrus, S. barberi, S. 
rugosus, and S. tikaderi, and two species of Sri- 
lankametrus, S. gravimanus and S. yaleensis. The 
prominent spiniform granule of the patella pro- 
ventral carina is absent in Deccanometrus (figs. 
121, 124, 128, 132, 136, 140, 142) but present in 
Heterometrus. The patella dorsal, retrodorsal, 
and retroventral intercarinal surfaces of the 
female are smooth or nearly so (figs. 124, 128, 
140, 142) in all species of Deccanometrus except 
D. obscurus and D. phipsoni, in which the sur- 
faces are granular, as in all species of Chersone- 
sometrus except C. nathanorum. The pedipalp 
chela of the adult male is moderately to densely 
setose (figs. 122B-D, 125, 133, 137, 141A) in all 
species of Deccanometrus except D. xanthopus, 
in which the chela is sparsely setose (fig. 143A), 
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as in Gigantometrus, Heterometrus, Javanime- 
trus, most species of Srilankametrus, and some 
species Chersonesometrus. The distance between 
the chela manus dorsomedian and promedian 
carinae or setal rows (DMC-PMC) is slightly to 
markedly greater than the distance between the 
promedian and proventral carinae or setal rows 
(PMC-PVC) in Deccanometrus whereas the 
DMC-PMC is similar to the PMC-PVC in Het- 
erometrus. The dorsomedian carina becomes 
obsolete proximally in all except two species of 
Deccanometrus, D. obscurus and D. phipsoni, in 
which the carina is continuous to the proximal 
edge of the manus (figs. 133, 134, 137, 138), as 
in Chersonesometrus and Gigantometrus. The 
dorsal secondary, subdigital, and digital carinae 
(setal rows) are well separated along their entire 
length in Deccanometrus, whereas the proximal 
half of the dorsal secondary carina, distal half of 
the subdigital carina and distal third of the digi- 
tal carina are closely adjacent in Chersonesome- 
trus and Gigantomentrus. The dorsal secondary 
and subdigital carinae of the male are absent or 
obsolete in Deccanometrus but present and 
entirely to predominantly granular or costate in 
Gigantometrus, all species of Chersonesometrus 
except C. bastawadei and C. fulvipes, and all spe- 
cies of Srilankametrus except S. indus and S. 
pococki. The chela manus digital and retrome- 
dian carinae are similarly developed (figs. 122, 
125, 126, 129, 133, 134, 137, 138, 141, 143, 144) 
in Deccanometrus, whereas the retromedian 
carina is more pronounced than the digital 
carina in Chersonesometrus. The retromedian 
carina of the male is absent or obsolete in Dec- 
canometrus but entirely to predominantly granu- 
lar in Gigantometrus, Srilankametrus caesar, and 
S. serratus, and entirely to predominantly costate 
in Chersonesometrus, Srilankametrus couzijni, S. 
gravimanus, and S. yaleensis. The depression in 
the dorsal surface of the chela manus, proximal 
to the fixed finger of the adult male, is absent or 
obsolete (figs. 122B-D, 125, 133, 137, 141A, 
143A) in Deccanometrus but present and distinct 
in Heterometrus. The chela manus dorsal surface 
is shallowly reticulate (figs. 122, 125, 126, 129, 
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FIGURE 61. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, dorsal aspect. A. 
Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., ¢ (BMNH 1896.7.30.91-92). B. Chersonesometrus 
shivashankari, sp. nov., paratype 2 (BMNH), Hampasagar, India. C. Chersonesometrus madraspatensis 
(Pocock, 1900), comb. nov., d (CAS 9071142). D. Chersonesometrus nathanorum, sp. nov., subad. 3 holotype 
(MNHN RS 3145). E. Chersonesometrus wroughtoni (Pocock, 1899), comb. nov., paralectotype 2 (BMNH 
1897.9.17.1-4, 11, 20). Scale bars = 5 mm. 
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FIGURE 62. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, lateral aspect. A. 
Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., ¢ (BMNH 1896.7.30.91-92). B. Chersonesometrus 
shivashankari, sp. nov., paratype 2 (BMNH), Hampasagar, India. C. Chersonesometrus madraspatensis 
(Pocock, 1900), comb. nov., ¢ (CAS 9071142). D. Chersonesometrus nathanorum, sp. nov., subad. 5 holotype 
(MNHN RS 3145). E. Chersonesometrus wroughtoni (Pocock, 1899), comb. nov., paralectotype 2 (BMNH 
1897.9.17.1-4, 11, 20). Scale bars = 5 mm. 
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FIGURE 63. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, ventral aspect. A. 
Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., ¢ (BMNH 1896.7.30.91-92). B. Chersonesometrus 
shivashankari, sp. nov., paratype 2 (BMNH), Hampasagar, India. C. Chersonesometrus madraspatensis 
(Pocock, 1900), comb. nov., ¢ (CAS 9071142). D. Chersonesometrus nathanorum, sp. nov., subad. 3 holotype 
(MNHN RS 3145). E. Chersonesometrus wroughtoni (Pocock, 1899), comb. nov., paralectotype 2 (BMNH 
1897.9.17.1-4, 11, 20). Scale bars = 5 mm. 
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141, 143, 144) in all except two species of Dec- 
canometrus, D. obscurus and D. phipsoni, in 
which the surface is without reticulation (figs. 
133, 134, 137, 138), as in Gigantometrus, Sri- 
lankametrus, most species of Chersonesometrus, 
and all except three species of Heterometrus, H. 
glaucus, H. laevigatus, and H. thorellii; the dorsal 
surface is finely to coarsely granular in all spe- 
cies of Deccanometrus except D. ubicki, in which 
the surface is smooth, as in Heterometrus, Java- 
nimetrus, and two species of Sahyadrimetrus, S. 
kanarensis and S. tikaderi. The chela manus ret- 
rolateral intercarinal surfaces are granular (figs. 
122, 125, 126, 129, 133, 134, 137, 138, 143) in all 
species of Deccanometrus except D. ubicki, in 
which the surfaces are smooth or nearly so (fig. 
141), as in Heterometrus, Javanimetrus and some 
species of Sahyadrimetrus. The chela manus ven- 
tral surface is flat, with the axes of the retroven- 
tral and ventromedian carinae in approximately 
the same plane in Deccanometrus but angled, 
with the axis of the retroventral carina ventral to 
the axis of the ventromedian carina in Javanime- 
trus, four species of Chersonesometrus, C. bec- 
caloniae, C. hendersoni, C. pelekomanus, and C. 
tristis, and two species of Srilankametrus, S. 
indus and S. pococki. The pro- and retrolateral 
surfaces of the tibiae of legs I and II each bear a 
row of two or three spiniform macrosetae (figs. 
46-48) in Deccanometrus and scattered, setiform 
macrosetae, not arranged in a definite row, in 
Heterometrus. The pseudonychium (dactyl) of 
the telotarsi of legs I-IV is reduced and rounded 
(figs. 46-48) in Deccanometrus but prominent 
and acuminate in Heterometrus. Macroseta st on 
the retroventral surface of the basitarsus of leg I 
is spiniform (figs. 46-48) in Deccanometrus but 
usually setiform in Heterometrus, and sb on the 
retroventral surface of the basitarsus of leg III is 
setiform in Deccanometrus but spiniform in 
Javanimetrus and Sahyadrimetrus. The pectinal 
first proximal median lamella (scape) of the 
female is distinctly angular, = 90° but < 180° 
(figs. 33-35) in Deccanometrus but straight or 
shallowly curved in Srilankametrus. The mesial 
surfaces of mesosomal tergites I-VI of the male 


NO. 442 


are smooth (figs. 119, 123A, B, 130, 135A, B, 
139A, B) in all except one species of Deccanome- 
trus, D. xanthopus, in which the surfaces are 
granular (fig. 127C, D), as in Gigantometrus, 
some species of Chersonesometrus, and two spe- 
cies of Sahyadrimetrus, S. mathewi and S. scaber. 
The lengths of metasomal segments I and II are 
approximately equal to or less than their respec- 
tive widths (figs. 64-66) in Deccanometrus but 
markedly greater than their respective widths in 
Gigantometrus. The ventrosubmedian and ven- 
trolateral carinae are granular or costate-granu- 
lar on metasomal segment IV only and costate 
on segments I-III (figs. 65, 66) in Deccanome- 
trus but granular on segments I-IV, H-IV (cos- 
tate on I), or III and IV (costate on I and IJ) in 
Gigantometrus. The ventral intercarinal surfaces 
of metasomal segment IV are smooth in Dec- 
canometrus but sparsely granular in Javanime- 
trus. The dorsosubmedian carinae of metasomal 
segment V are vestigial (fig. 64) in Deccanome- 
trus but partial in Gigantometrus and absent in 
Heterometrus. The dorsal intercarinal surface of 
segment V is smooth in Deccanometrus but 
granular in Gigantometrus, and some species of 
Chersonesometrus and Srilankametrus. The 
width of the telson vesicle is approximately equal 
to or less than the width of metasomal segment 
V in the female of Deccanometrus but greater 
than the width of segment V in the female of 
Gigantometrus and the vesicle is globose in Dec- 
canometrus but elongate in Heterometrus, Java- 
nimetrus, Sahyadrimetrus, and all except three 
species of Srilankametrus, S. indus, S. pococki, 
and S. serratus. 

Erymo.oecy: The generic name refers to the 
Deccan Plateau, covering an area of approxi- 
mately 422,000 km? between the Western Ghats 
and the Eastern Ghats of the Indian subconti- 
nent, and traversing the central Indian states of 
Maharashtra, Karnataka, Telangana, and Andhra 
Pradesh. Along with many other taxa, most spe- 
cies of the genus are endemic to or associated 
with the Deccan Plateau. 

INCLUDED SpEcIEs: Deccanometrus, gen. 
nov., is hereby created to accommodate seven 
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species, formerly assigned to subgenera Cher- 
sonesometrus, Heterometrus, and Srilankame- 
trus of Heterometrus by various authors 
(Couzijn, 1981; Tikader and Bastawade, 1983; 
Fet, 2000), one of which was formerly recog- 
nized at the rank of subspecies, recovered as a 
monophyletic group by phylogenetic analysis of 
morphological characters and DNA sequences 
from the nuclear and mitochondrial genomes 
(fig. 10): Deccanometrus bengalensis (C.L. Koch, 
1841), comb. nov.; Deccanometrus latimanus 
(Pocock, 1894), comb. nov.; Deccanometrus 
liurus (Pocock, 1897), comb. nov.; Deccanome- 
trus obscurus (Couzijn, 1981), comb. et stat. 
nov.; Deccanometrus phipsoni (Pocock, 1893), 
comb. nov.; Deccanometrus ubicki (Kovarik, 
2004), comb. nov.; and Deccanometrus xantho- 
pus (Pocock, 1897), comb. nov. 

DISTRIBUTION: Deccanometrus, gen. nov., is 
distributed across the Indian subcontinent (figs. 3, 
117, 118, table 1), with records confirmed from 
China (in the Tibet Autonomous Region only), 
India (Andhra Pradesh, Assam, Chhattisgarh, 
Gujarat, Haryana, Himachal Pradesh, Karnataka, 
Jharkhand, Madhya Pradesh, Maharashtra, Odi- 
sha, Rajasthan, Tamil Nadu, Telangana, Uttara- 
khand, Uttar Pradesh, West Bengal, and the union 
territory of Puducherry), Nepal and Pakistan (in 
Khyber Pakhtoon Khwa and perhaps Azad Kash- 
mir). The presence of this genus in Bangladesh, 
while likely, requires confirmation. 

Eco.oey: The species of Deccanometrus for 
which data are available, occur in habitats rang- 
ing from evergreen forest, through deciduous 
woodland to semiarid savanna, at elevations of 
300-1030 m above sea level. Based on morphol- 
ogy and available habitat data, all species of the 
genus appear to be pelophilous and fossorial, 
constructing burrows under stones or, in the case 
of D. xanthopus, in open ground. Some species, 
e.g., D. liurus and D. phipsoni, are markedly dor- 
soventrally compressed, suggesting a semil- 
ithophilous habit. 

CONSERVATION Status: Deccanometrus ben- 
galensis and D. latimanus are harvested, dried, 
and consumed for medicinal purposes in India 
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(Majumder and Dey, 2005) and Pakistan (Tahir 
and Prendini, 2014), respectively, and D. benga- 
lensis is occasionally harvested for the commer- 
cial trade in exotic pets. 


Deccanometrus bengalensis (C.L. Koch, 1841), 
comb. nov. 


Figures 10, 19A, B, 33A, B, 46A-D, 64A, 65A, 
66A, 117, 119-122, table 1 


Buthus bengalensis C.L. Koch, 1841b: 3-5, pl. 
CCXC, fig. 696; 1850: 88; Thorell, 1876b: 
220; Moritz and Fischer, 1980: 310; Couzijn, 
1981: 142; Kovarik, 2004: 7, 9. 

Palamnaeus spinifer: Pocock, 1892: 38-41 
(misidentification, part); 1894c: 316 
(misidentification, part). 

Scorpio bengalensis: Pocock, 1892: 39; 1893: 310, 
312; Kraepelin, 1894: 25, 31, 37, 46, 47, 49, 
51-53, pl. I, fig. 30 (part); Pocock, 1894a: 72. 

Heterometrus bengalensis: Kraepelin, 1899: 110, 
114, 115 (part); Werner, 1902: 601; Kraepe- 
lin, 1913: 166 (part); Borelli, 1915: 463; 
Lampe, 1918: 198; Roewer, 1943: 228; 
Takashima, 1945: 93; Pérez Minnocci, 1974: 
38; Brignoli, 1985: 415; Hjelle, 1990: 51, fig. 
2.24; McCormick and Polis, 1990: 298; 
Kovarik, 2004: 1, 7-9 (part), 44, 51-53, 
tables 2, 3, fig. 10; 2009: 34-36, 48, 49, 74, 
99, tables 1, 2, figs. 8-13, 180, 181; Warburg, 
2012a: 85. 

Palamnaeus bengalensis: Pocock, 1900a: 85, 
94-96; Kanungo, 1954: 536-539, figs. 1, 2; 
Srivastava, 1955: 85-91, text-figs. 1-5; 
Sinha, 1966: 221, 222, table; Srivastava and 
Kanungo, 1966: 629-632, tables 1-3; Sinha 
and Kanungo, 1967: 386-390, figs. 1-3; 
Kovarik, 2004: 44; Warburg, 2012a: 82, 85, 
table 1. 

Palamnaeus phipsoni: Pocock, 1900a: 85, 94-96 
(misidentification, part). 

Heterometrus (Scorpio) bengalensis: Kraepelin, 
1901: 271. 
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Heterometrus longimanus: Kraepelin, 1913: 166 
(misidentification, part); Kopstein, 1921: 
129 (misidentification, part). 

Heterometrus longimanus longimanus: Giltay, 
1935: 2 (part); Takashima, 1945: 90 (part). 

Heterometrus (Heterometrus) bengalensis: 
Couzijn, 1981: 38, 73, 75-77, 80, 85, 88, 89, 
117-120, 167, 173, 174, 177, 178, 183, 184, 
189-191, table 7, figs. 17b, 18, 19, 21, 62, 63, 
71 (part); Tikader and Bastawade, 1983: 
522, 538-544 (part), figs. 1445-1457; 
Biswas, 1984: 320, 321; Kovarik, 1998: 137 
(part); Fet, 2000: 432 (part); Majumder and 
Dey, 2005: 13, 14. 

Heterometrus (Chersonesometrus) fastigiosus 
Couzijn, 1981: 22, 41, 87, 120, 140-142, 169, 
170, 192, table 7, figs. 4d, 42, 57 (synony- 
mized by Kovarik, 2004: 1, 7, 9, 44); Tikader 
and Bastawade, 1983: 574, 587-593, figs. 
1553-1565; Kovarik, 1998: 136; Fet, 2000: 
432, 438, 439; Kovarik, 2002: 3, 17; 2004: 1, 9, 
44, 

Heterometrus (Chersonesometrus) phipsoni: 
Couzijn, 1981: 153, 155, 157-159, 169, 180 
(misidentification, part); Fet, 2000: 442 
(part). 

Heterometrus (Chersonesometrus) phipsoni phip- 
soni: Couzijn, 1981: 43, 87, 149-151, 153, 
170, 192, table 7 (misidentification, part). 

Heterometrus cf. (Chersonesometrus) phipsoni: 
Kovarik, 1997: 183 (misidentification). 

Heterometrus fastigiosus: Kovatik, 2004: 7, 9; Zhu 
and Yang, 2007: 95. 

Heterometrus nepalensis Kovarik, 2004: 1, 7, 29, 
31, 32, 51, 52, tables 1, 2, fig. 22; 2009: 35, 
42, 48, 49, 79, 100, table 1, figs. 47-49, 205; 
syn. nov. 

Heterometrus phipsoni: Kovarik, 2004: 1, 4, 29, 
34, 44, 49, 51, 52, tables 2, 3 (part); 2009: 
35, 36, 42, 43, 48, tables 1, 2 (part). 

Heterometrus tibetanus Lourenco et al., 2005: 1, 5, 
10-14, table 1, figs. 18-35; Zhu and Yang, 
2007: 95; Kovarik, 2009: 35, 45, table 1; Di et 
al., 2013: 52, 86, 88, 94, 95, fig. 138; syn. nov. 
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Heterometrus phipsoni: Mirza and Sanap, 2009: 
488 (part); Aswathi and Sureshan, 2017: 
9847 (part). 


Type MATERIAL: CHINA: Tibet Autono- 
mous Region: Ngari Prefecture: Heterometrus 
tibetanus: Holotype 6 (MNHN RS 8608) [exam- 
ined], 2 d paratypes (MNHN) [1 6 paratype 
(MNHN RS 8726) examined], Tibet, south 
region of Pulan [Purang/Burang Xian, 30°15’N 
81°10’E], low valley of Kongque He River, near 
border with Nepal, vii.1931. INDIA: Assam: 
Heterometrus (Chersonesometrus) fastigiosus: 
Holotype 3, paratypes: 1 2, 1 subad. d (SMF 
II/8886/228), Assam [examined]. West Bengal: 
Buthus bengalensis: Lectotype [= Heterometrus 
(Chersonesometrus) fastigiosus paratype]: 1 3 
(ZMB 70/2), paralectotypes [= H. (C.) fastigiosus 
paratypes]: 1 5 (ZMB 70/1), 3 d (ZMB 70/4, 5, 
7), 1 2 (ZMB 70/3), 1 subad. 2 (ZMB 70/6), 
Bengal, Lam [examined]. NEPAL: Heterometrus 
nepalensis: Holotype 2 [not d] (FKPC), Royal 
Chitwan National Park, Island Jungle Resort 
[27°38'N 84°10’E], Nepal, vi.1993, Csorba. 

Buthus bengalensis was based on seven syn- 
types deposited at the ZMB (C.L. Koch, 1841b). 
According to Couzijn (1981: 120, 142) these syn- 
types were destroyed during World War II 
(unlikely as the arachnid collection at ZMB was 
not destroyed in the war, unlike those of some 
other German museums). Couzijn (1981: 142) 
examined two of the specimens, but speculated 
that they did not match Koch’s (1841) original 
description: “they do not fit the description of B. 
bengalensis by the absence of external keels on 
the pedipalp hands and the different internal 
denticulation on the fourth pedipalp segment.’ 
Couzijn (1981) designated the two syntypes of B. 
bengalensis as paratypes of a new species, Het- 
erometrus (Chersonesometrus) fastigiosus, and 
designated a neotype, deposited at MNHN, for 
H. bengalensis, which was in fact conspecific 
with another species, Heterometrus thorellii. 

Kovarik (2004: 9) considered Couzijn’s (1981) 
taxonomic decision “entirely invalid and incom- 
prehensible.” As all seven syntypes of B. benga- 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 143 





FIGURE 64. Deccanometrus, gen. nov., metasoma and telson, dorsal aspect. A. Deccanometrus bengalensis 
(C.L. Koch, 1841), comb. nov., 6 (BMNH 1913.1.6.3). B. Deccanometrus obscurus (Couzijn, 1981), comb. et 
stat. nov., ¢d (AMNH), Bhimashankar, India. C. Deccanometrus phipsoni (Pocock, 1893), comb. nov., d 
(MNHN 0080). D. Deccanometrus latimanus (Pocock, 1894), comb. nov., 6 (AMNH), Charbagh, Pakistan. 
E. Deccanometrus liurus (Pocock, 1897), comb. nov., paralectotype 2 (BMNH 1896.12.15.20-25). F. Dec- 
canometrus ubicki (Kovarik, 2004), comb. nov., paratype 2 (CAS 9071135). G. Deccanometrus xanthopus 
(Pocock, 1897), comb. nov., 2 (AMNH), Khambatki Ghat, India. Scale bars = 5 mm. 
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FIGURE 65. Deccanometrus, gen. nov., metasoma and telson, lateral aspect. A. Deccanometrus bengalensis 
(C.L. Koch, 1841), comb. nov., ¢ (BMNH 1913.1.6.3). B. Deccanometrus obscurus (Couzijn, 1981), comb. et 
stat. nov., d (AMNH), Bhimashankar, India. C. Deccanometrus phipsoni (Pocock, 1893), comb. nov., d 
(MNHN 0080). D. Deccanometrus latimanus (Pocock, 1894), comb. nov., 6 (AMNH), Charbagh, Pakistan. 
E. Deccanometrus liurus (Pocock, 1897), comb. nov., paralectotype 2 (BMNH 1896.12.15.20-25), FE. Dec- 
canometrus ubicki (Kovarik, 2004), comb. nov., paratype 2 (CAS 9071135). G. Deccanometrus xanthopus 
(Pocock, 1897), comb. nov., 2 (AMNH), Khambatki Ghat, India. Scale bars = 5 mm. 
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FIGURE 66. Deccanometrus, gen. nov., metasoma and telson, ventral aspect. A. Deccanometrus bengalensis 
(C.L. Koch, 1841), comb. nov., ¢ (BMNH 1913.1.6.3). B. Deccanometrus obscurus (Couzijn, 1981), comb. et 
stat. nov., 6 (AMNH), Bhimashankar, India. C. Deccanometrus phipsoni (Pocock, 1893), comb. nov., d 
(MNHN 0080). D. Deccanometrus latimanus (Pocock, 1894), comb. nov., 6 (AMNH), Charbagh, Pakistan. 
E. Deccanometrus liurus (Pocock, 1897), comb. nov., paralectotype 2 (BMNH 1896.12.15.20-25). E. Dec- 
canometrus ubicki (Kovatik, 2004), comb. nov., paratype 2 (CAS 9071135). G. Deccanometrus xanthopus 
(Pocock, 1897), comb. nov., 2 (AMNH), Khambatki Ghat, India. Scale bars = 5 mm. 
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lensis are still extant at the ZMB, Kovarik (2004) 
designated one as lectotype, invalidating Couzi- 
jns (1981) designation of the neotype in accor- 
dance with ICZN Article 75.8. 

Diacnosis: Deccanometrus bengalensis may be 
separated from other species of Deccanometrus as 
follows. The carapace is slightly dorsoventrally 
compressed, the lateral surfaces sloping gently (fig. 
19A, B), in D. bengalensis but vaulted, the lateral 
surfaces sloping moderately, in D. latimanus and D. 
xanthopus, The median notch in the carapace ante- 
rior margin is deeply excavated in D, bengalensis 
but shallow in D. liurus. The superciliary carinae 
are higher than the median ocelli in D. bengalensis, 
but lower than the ocelli in all other species except 
D. latimanus, D. liurus, and D. ubicki. The interocu- 
lar suture is present in D. bengalensis but absent in 
D. liurus. The carapace interocular surface is granu- 
lar along the median longitudinal and anterior 
bifurcated sulci only in the male (fig, 19A), and the 
frontal lobes and medial region are granular, with 
smooth areas, in the female (fig. 19B) of D. benga- 
lensis, whereas the interocular surface is granular 
along the median longitudinal and anterior bifur- 
cated sulci only in the female of D. latimanus, D. 
liurus, D. obscurus, and D. phipsoni, and the frontal 
lobes and medial region are granular, with smooth 
areas, in the male of D. ubicki or partially to entirely 
granular in the male of D. xanthopus. The carapace 
posterolateral surfaces of the female are granular in 
D, bengalensis but smooth or nearly so in D, obscy- 
rus, D. phipsoni, D. ubicki, and D. xanthopus. The 
cheliceral movable finger prodistal (DI) and retro- 
distal (DE) teeth are aligned longitudinally and not 
opposable in D. bengalensis but opposable, ie., 
forming a bicusp, in D, liurus and D, ubicki, The 
pedipalps of the adult male are long, with femur 
length : posterior carapace width ratio (FL:PCW) = 
0.80 and femur length : carapace length ratio 
(FL:CL) = 0.76 (fig. 119) in D. bengalensis but short, 
with FL:PCW < 0.77, FL:CL < 0.74 in D. latimanus. 
The pedipalp femur prodorsal carina is present and 
distinct in D. bengalensis but absent or obsolete in 
D. liurus and D. xanthopus, The pedipalp patella 
dorsomedian carina of the female is entirely to pre- 
dominantly granular in D. bengalensis but absent or 
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obsolete in D. latimanus, D, liurus, and D. ubicki. 
The patella retrodorsal carina of the female is 
absent or obsolete in D. bengalensis but as strongly 
developed as or more strongly developed than the 
retromedian carinae in D, obscurus and D, phipsoni. 
The retromedian carinae of the female are granular 
in D, bengalensis but absent or obsolete in D, lat- 
imanus, D. liurus, D. ubicki, and D, xanthopus. The 
patella dorsal, retrodorsal, and retroventral inter- 
carinal surfaces of the female are smooth or nearly 
so in D. bengalensis but granular in D. obscurus and 
D, phipsoni, The pedipalp chela is infuscate and 
similar in color to the femur and patella in D. ben- 
galensis but immaculate and paler than the femur 
and patella in D. latimanus, D. liyrus, and D. xan- 
thopus. The chela of the adult male is moderately to 
densely setose (fig. 122B-D) in D. bengalensis but 
sparsely setose in D, xanthopus. The chela manus 
promedian carina of the female is granular in D. 
bengalensis but absent or obsolete in D, latimanus 
and D. xanthopus. The maximum distance between 
the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is less than the 
maximum distance between the dorsal secondary 
and digital carinae (DSC-DC) in the male and 
female of D. bengalensis whereas the DMC-DSC is 
similar to the DSC-DC in the male and female of 
D, xanthopus, and the female of D. obscurus, and 
greater than the DSC-DC in the male and female 
of D. latimanus, The chela manus dorsal intercari- 
nal surface is finely to coarsely granular and shal- 
lowly reticulate (fig. 122) in D. bengalensis, smooth 
and shallowly reticulate in D. ubicki, and finely to 
coarsely granular, without reticulation in D. obscu- 
rus and D. phipsoni. The manus retrolateral inter- 
carinal surfaces are granular in D, bengalensis but 
smooth or nearly so in D. ubicki. The legs are very 
dark or heavily infuscate (figs. 119, 120) in D. ben- 
galensis but pale or very lightly infuscate in D, lat- 
imanus, D. liurus, D, ubicki, and D. xanthopus. 
Macroseta st on the retroventral surfaces of the 
basitarsi is spiniform on legs I and II and setiform 
on Il] (fig. 46A—D) in D. bengalensis, spiniform on 
legs I-II] in D, obscurus, D, phipsoni, and D, ubicki, 
and setiform on legs I-III in D. latimanus, D. liurus, 
and D. xanthopus; sb on the retroventral surfaces of 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 147 





FIGURE 67. A, B. Gigantometrus Couzijn, 1978, stat. nov., and C-E. Heterometrus Ehrenberg, 1828, metasoma 
and telson, dorsal aspect. A. Gigantometrus swammerdami (Simon, 1872), comb. nov., lectotype ¢ (Palam- 
naeus swammerdami flavimanus Pocock, 1900, syn. nov.) (BMNH 1899.11.2.292-3). B. Gigantometrus titanicus 
(Couzijn, 1981), comb. nov. et stat. rev. d (AMNH), Polonnaruwa, Sri Lanka. C. Heterometrus glaucus 
(Thorell, 1876), comb. nov. et stat. rev, 2 (AMNH), Nias Island, Indonesia. D. Heterometrus laevigatus 
(Thorell, 1876), comb. nov. et stat. rev., d (AMNH), Thale Ban, Thailand. E. Heterometrus spinifer (Ehrenberg, 
1828), 6 (AMNH), Cameron Highlands, Malaysia. Scale bars = 5 mm. 
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FIGURE 68. A, B. Gigantometrus Couzijn, 1978, stat. nov., and C-E. Heterometrus Ehrenberg, 1828, metasoma 
and telson, lateral aspect. A. Gigantometrus swammerdami (Simon, 1872), comb. nov., lectotype ¢ (Palam- 
naeus swammerdami flavimanus Pocock, 1900, syn. nov.) (BMNH 1899.11.2.292-3). B. Gigantometrus titanicus 
(Couzijn, 1981), comb. nov. et stat. rev, 6 (AMNH), Polonnaruwa, Sri Lanka. C. Heterometrus glaucus 
(Thorell, 1876), comb. nov. et stat. rev., 2 (AMNH), Nias Island, Indonesia. D. Heterometrus laevigatus 
(Thorell, 1876), comb. nov. et stat. rev., ¢ (AMNH), Thale Ban, Thailand. E. Heterometrus spinifer (Ehrenberg, 
1828), 6 (AMNH), Cameron Highlands, Malaysia. Scale bars = 5 mm. 
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FIGURE 69. A, B. Gigantometrus Couzijn, 1978, stat. nov., and C-E. Heterometrus Ehrenberg, 1828, metasoma 
and telson, ventral aspect. A. Gigantometrus swammerdami (Simon, 1872), comb. nov., lectotype d (Palam- 
naeus swammerdami flavimanus Pocock, 1900, syn. nov.) (BMNH 1899.11.2.292-3). B. Gigantometrus titanicus 
(Couzijn, 1981), comb. nov. et stat. rev., d (AMNH), Polonnaruwa, Sri Lanka. C. Heterometrus glaucus 
(Thorell, 1876), comb. nov. et stat. rev. 2 (AMNH), Nias Island, Indonesia. D. Heterometrus laevigatus 
(Thorell, 1876), comb. nov. et stat. rev, d (AMNH), Thale Ban, Thailand. E. Heterometrus spinifer (Ehrenberg, 
1828), 6 (AMNH), Cameron Highlands, Malaysia. Scale bars = 5 mm. 
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the basitarsi is spiniform on legs I and II in D. ben- 
galensis, setiform on legs I and II in D, latimanus, 
and setiform on leg !, and setiform or spiniform on 
leg I in D, xanthopus; st on the proventral surface 
of the basitarsus of leg III is spiniform in D. benga- 
lensis but setiform in D. obscurus and D. phipsoni; 
sb on the retrolateral surface of the basitarsus of leg 
Il is spiniform in D. bengalensis but setiform in D. 
latimanus. The laterodistal lobes on the telotarsi of 
legs I-IV each bear only two spiniform macrosetae 
in D. bengalensis but three or more in D. latimanus. 
The angle of the pectinal first proximal median 
lamella (scape) is > 90° but < 180° in the male and 
female (fig. 33A, B) of D. bengalensis, and approxi- 
mately 90° in the male of D, latimanus, D. liurus, 
and D. xanthopus, and the male and female of D. 
ubicki. The mesial surfaces of mesosomal tergites 
I-VI are smooth in the male and the lateral sur- 
faces granular in the female of D. bengalensis, 
whereas the mesial surfaces are granular in the 
male of D. xanthopus, and the lateral surfaces 
smooth in the female of D. latimanus, D. liurus, D. 
ubicki, and D, xanthopus, The ventral surface of 
mesosomal sternite VII bears a pair of weakly 
developed ventrolateral carinae in D. bengalensis 
but two pairs of moderately to strongly developed 
ventrosubmedian and ventrolateral carinae in D. 
latimanus, D, liurus, D, ubicki, and D, xanthopus. 
The dorsosubmedian carinae of metasomal seg- 
ments I-IV are granular or costate-granular (fig. 
64A) in D, bengalensis, costate in D, latimanus, and 
obsolete in D. liurus. The ventrosubmedian and 
ventrolateral carinae of metasomal segments I-IV 
are more strongly developed on segments III and 
IV than on | and I (fig. 66A) in D. bengalensis but 
more strongly developed on segments I and I] than 
on III and IV in D. latimanus, D. liurus, D, ubicki, 
and D. xanthopus. The lateral carinae are partial on 
metasomal segments I and V (fig. 65A) in D. ben- 
galensis but vestigial on | in D, liurus and D. ubicki, 
and absent or obsolete on V in D. /atimanus, D. 
liurus, and D. ubicki. The dorsolateral carinae of 
metasomal segment V are strong and continuous 
in D, bengalensis but weak and discontinuous to 
absent in D. latimanus, D. liurus, and D. xanthopus. 
The width of the telson vesicle is approximately 
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equal to or less than the width of metasomal seg- 
ment V in the male (figs. 64.A, 66A) of D. bengalen- 
sis but greater than the width of segment V in the 
male of D, latimanus, D, liurus, D, ubicki, and D. 
xanthopus, 

DIsTRIBUTION: This species has been 
recorded in China (in the Tibet Autonomous 
Region only), India (in the states of Assam, 
Haryana, Himachal Pradesh, Jharkhand, Mad- 
hya Pradesh, Odisha, Rajasthan, Uttar Pradesh, 
Uttarakhand, and West Bengal) and Nepal (fig. 
117, table 1). Its presence in Bangladesh, based 
on a record from the Ganges Delta (Kraepelin, 
1913), while likely, requires confirmation. 
Records of this species and its junior synonym, 
H. fastigiosus, from Maharashtra, India (Tikader 
and Bastawade, 1983; Bastawade, 2002) are 
referable to D, phipsoni. 

Eco.oey: Surprisingly little is known about 
the ecology of this widespread species. The known 
records occur in areas of deciduous forest on 
the plains south of the Himalayas and valleys in 
the Himalayan foothills. Specimens from Rajaji 
National Park in Uttar Pradesh, India, were found 
in a deciduous forest with Sal, Shorea robusta C.F, 
Gaertner, 1805 (Biswas, 1984). The burrowing 
biology of this species was described by Kanungo 
(1954). The burrows are constructed in open 
ground on shaded slopes of low, vegetated ridges 
(“bunds”). The crescentic entrance, 5.1-7.6 cm x 
1.3-3.8 cm, leads via a sinuous passage, almost cir- 
cular in cross-section, to a terminal chamber, ca. 
30 cm below the surface. As with other species of 
the genus, the habitus is consistent with the fosso- 
rial, pelophilous ecomorphotype (Prendini, 2001b). 
Deccanometrus bengalensis is sympatric with the 
buthid Hottentotta tamulus, and the hormurid Lio- 
cheles nigripes (Kanungo, 1954). 

CONSERVATION STATUS: Deccanometrus ben- 
galensis is harvested for medicinal purposes 
(Majumder and Dey, 2005) and occasionally for 
the exotic pet trade. 

REMARKS; This species, previously placed in 
the nominal subgenus of Heterometrus by vari- 
ous authors (e.g., Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), is newly accommo- 
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FIGURE 70. A-D. Heterometrus Ehrenberg, 1828, and E. Javanimetrus Couzijn, 1981, stat. nov. et stat. rev., 
metasoma and telson, dorsal aspect. A. Heterometrus laoticus Couzijn, 1981, 6 (AMNH), Phahom Camp, 
Laos. B. Heterometrus longimanus (Herbst, 1800), 6 (AMNH), Kuching, Malaysia. C. Heterometrus silenus 
(Simon, 1884), comb. nov. et stat. rev., 6 (AMNH), Ta Kou Mountain Nature Reserve, Vietnam. D. Heterome- 
trus thorellii (Pocock, 1892), 2 (AMNH), Pho Kyar Elephant Camp, Yedashe, Myanmar. E. Javanimetrus 
cyaneus (Simon, 1872), comb. nov., 6 (AMNH), Ujung Kulon, Indonesia. Scale bars = 5 mm. 
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FIGURE 71. A-D. Heterometrus Ehrenberg, 1828, and E. Javanimetrus Couzijn, 1981, stat. nov. et stat. rev., 
metasoma and telson, lateral aspect. A. Heterometrus laoticus Couzijn, 1981, ¢ (AMNH), Phahom Camp, 
Laos. B. Heterometrus longimanus (Herbst, 1800), d (AMNH), Kuching, Malaysia. C. Heterometrus silenus 
(Simon, 1884), comb. nov. et stat. rev., 6 (AMNH), Ta Kou Mountain Nature Reserve, Vietnam. D. Heterome- 
trus thorellii (Pocock, 1892), 2 (AMNH), Pho Kyar Elephant Camp, Yedashe, Myanmar. E. Javanimetrus 
cyaneus (Simon, 1872), comb. nov., 6 (AMNH), Ujung Kulon, Indonesia. Scale bars = 5 mm. 
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FIGURE 72. A-D. Heterometrus Ehrenberg, 1828, and E. Javanimetrus Couzijn, 1981, stat. nov. et stat. rev., 
metasoma and telson, ventral aspect. A. Heterometrus laoticus Couzijn, 1981, 6 (AMNH), Phahom Camp, 
Laos. B. Heterometrus longimanus (Herbst, 1800), d (AMNH), Kuching, Malaysia. C. Heterometrus silenus 
(Simon, 1884), comb. nov. et stat. rev., 6 (AMNH), Ta Kou Mountain Nature Reserve, Vietnam. D. Heterome- 
trus thorellii (Pocock, 1892), 2 (AMNH), Pho Kyar Elephant Camp, Yedashe, Myanmar. E. Javanimetrus 
cyaneus (Simon, 1872), comb. nov., 6 (AMNH), Ujung Kulon, Indonesia. Scale bars = 5 mm. 
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dated in Deccanometrus, gen. nov., based on a 
phylogenetic analysis (fig. 10). 

Couzijn (1981: 117) examined the syntypes of 
Palamnaeus costimanus var. y glaucus, allegedly 
from “Bengal,” and synonymized the taxon with 
Heterometrus (H.) bengalensis. Fet (2000: 432) 
and Kovarik (2004: 7) followed Couzijn (1981). 
Reexamination of the types during the present 
investigation demonstrated that they are neither 
conspecific with one another nor with D. benga- 
lensis, however. 

Kovarik (2004) examined the holotype and 
paratypes of H. (C.) fastigiosus, concluded they 
were conspecific with H. bengalensis, and syn- 
onymized H. (C.) fastigiosus with the latter. 
Based on Koch’s (1841b) original description of 
Buthus bengalensis and examination of the types 
of B. bengalensis and H. (C.) fastigiosus, Kovarik’s 
(2004) conclusions, that Couzijn (1981) errone- 
ously synonymized H. thorellii with H. bengalen- 
sis and redescribed B. bengalensis as H. (C.) 
fastigiosus, are upheld. Koch's (1841b) original 
illustration of the male and the pedipalp chela of 
the female of B. bengalensis reveals that the type 
specimens do not match H. thorellii, i.e., Couzi- 
jn’s (1981) concept of D. bengalensis, because the 
chela manus is granular and relatively shorter 
than that of H. thorellii, and a prominent spini- 
form granule is absent from the proventral sur- 
face of the patella. Therefore, the following 
synonym is confirmed: Heterometrus (Chersone- 
sometrus) fastigiosus Couzijn, 1981 = Dec- 
canometrus bengalensis (C.L. Koch, 1841), comb. 
nov., synonymized by Kovarik (2004). 

Heterometrus nepalensis is known only from 
the holotype, a dry specimen that is allegedly 
male, but judging from Kovarik’s (2009: 79) fig- 
ures 47-49 closely matches the female of D. ben- 
galensis. Although Kovarik (2004: 32) cites a 
close relationship to Srilankametrus indus (as H. 
indus), the following putatively diagnostic char- 
acters are a precise match for D. bengalensis 
(Kovarik, 2004: 9, 32), which occurs in close geo- 
graphical proximity to the type locality of H. 
nepalensis: carapace smooth, with granules only 
at margins; pedipalp patella without pronounced 
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internal tubercle; chela hirsute, “lobiform,” its 
adult length to width ratio 2.2, as in the female 
of D. bengalensis, for which Kovarik (2004: 9) 
gives a ratio of 2.2, and Tikader and Bastawade 
(1983: 541) describe the chela manus of D. ben- 
galensis as “lobate”; pectinal tooth count 14-15 
compared with 14-17 in both sexes of D. benga- 
lensis (Tikader and Bastawade, 1983; Kovarik, 
2004); “spine formula” of legs III and IV, 4/5 
compared with 4-6/4-6 in D. bengalensis, based 
on data in Tikader and Bastawade (1983) and 
Kovarik (2004); telson bulbous, vesicle longer 
than aculeus. Many specimens of D. bengalensis 
(e.g., figs. 119, 120) are “uniformly reddish black, 
only telson lighter colored” (Kovarik, 2004: 32) 
and the length of the holotype of H. nepalensis 
(83 mm) falls within the range of 78-115 mm for 
D. bengalensis based on data from Couzijn 
(1981), Tikader and Bastawade (1983) and 
Kovarik (2004). The granular pedipalp chela 
manus described for H. nepalensis is also 
observed in D. bengalensis and was described as 
“covered with obsolete granules” by Tikader and 
Bastawade (1983: 542) and as “sparsely tubercu- 
late, uneven” by Kovarik (2004: 9). Finally, the 
suggestion that sexual dimorphism in the pro- 
portions of the pedipalps is “probably not notice- 
able” (Kovarik, 2004: 32) rests on the assumption 
that the holotype is an adult male, which has not 
been demonstrated. 

Heterometrus tibetanus was described from 
three males (Lourengo et al., 2005). The diag- 
nosis of H. tibetanus compares it with H. nep- 
alensis and lists the following differences: 
much paler coloration in H. tibetanus than H. 
nepalensis which is reddish black; pedipalps 
and chela strongly elongated in H. tibetanus 
but hirsute “lobiform” chela in H. nepalensis; 
second metasomal segment longer than wide 
in H. tibetanus but wider than long in H. nep- 
alensis; telson aculeus same length as vesicle in 
H. tibetanus but longer than aculeus in H. nep- 
alensis. Setting aside the low sample sizes for 
both species (nm = 1 for H. nepalensis; n = 3 for 
H. tibetanus), it is apparent that several puta- 
tive diagnostic differences, e.g., the differences 
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FIGURE 73. Sahyadrimetrus, gen. nov., metasoma and telson, dorsal aspect. A. Sahyadrimetrus barberi 
(Pocock, 1900), comb. nov., holotype 2 (BMNH 1899.9.24.1), B. Sahyadrimetrus kanarensis (Pocock, 1900), 
comb. nov., 2 (AMNH), Chaudi, India. C. Sahyadrimetrus mathewi, sp. nov., holotype 6 (AMNH), Poomala, 
India. D. Sahyadrimetrus rugosus (Couzijn, 1981), comb. et stat. nov., 2 (AMNH), Chaliyar River, India. E. 
Sahyadrimetrus scaber (Thorell, 1876), comb. nov., 6 (AMNH), Nadpalu, India. F. Sahyadrimetrus tikaderi, 
gen. et sp. nov., paratype d (MNHN RS 3266). Scale bars = 5 mm. 
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FIGURE 74. Sahyadrimetrus, gen. nov., metasoma and telson, lateral aspect. A. Sahyadrimetrus barberi 
(Pocock, 1900), comb. nov., holotype 2 (BMNH 1899.9.24.1), B. Sahyadrimetrus kanarensis (Pocock, 1900), 
comb. nov., 2 (AMNH), Chaudi, India. C. Sahyadrimetrus mathewi, sp. nov., holotype d (AMNH), Poomala, 
India. D. Sahyadrimetrus rugosus (Couzijn, 1981), comb. et stat. nov., 2 (AMNH), Chaliyar River, India. E. 
Sahyadrimetrus scaber (Thorell, 1876), comb. nov., d (AMNH), Nadpalu, India. F. Sahyadrimetrus tikaderi, 
gen. et sp. nov., paratype d (MNHN RS 3266). Scale bars = 5 mm. 
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FIGURE 75. Sahyadrimetrus, gen. nov., metasoma and telson, ventral aspect. A. Sahyadrimetrus barberi 
(Pocock, 1900), comb. nov., holotype 2 (BMNH 1899.9.24.1), B. Sahyadrimetrus kanarensis (Pocock, 1900), 
comb. nov., 2 (AMNH), Chaudi, India. C. Sahyadrimetrus mathewi, sp. nov., holotype 6 (AMNH), Poomala, 
India. D. Sahyadrimetrus rugosus (Couzijn, 1981), comb. et stat. nov., 2 (AMNH), Chaliyar River, India. E. 
Sahyadrimetrus scaber (Thorell, 1876), comb. nov., d (AMNH), Nadpalu, India. E Sahyadrimetrus tikaderi, 
gen. et sp. nov., paratype d (MNHN RS 3266). Scale bars = 5 mm. 
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in the shape of the pedipalps, metasoma, and 
telson, reflect sexual dimorphism. Although 
the diagnoses of H. nepalensis and H. tibetanus 
do not compare either species to D, bengalen- 
sis, the figures and diagnostic characters 
closely match the latter, with which they are 
clearly conspecific, Kovarik (2009; 45) suggests 
further that H. nepalensis may be a senior syn- 
onym of H. tibetanus. As H. tibetanus is 
undoubtedly a male of D. bengalensis, Kovarik’s 
(2009) observation reinforces the conclusion 
that H. nepalensis is a female, conspecific with 
D. bengalensis. 

The total length of H. tibetanus (85-88 mm) 
is close to the length of the holotype of H, nepal- 
ensis (83 mm) and falls within the range of D. 
bengalensis, which is 78-115 mm based on data 
from Tikader and Bastawade (1983) and Kovarik 
(2004). The pectinal tooth count of H. tibetanus 
(15-16 teeth) falls within the range of D, benga- 
lensis, which has 14-17 teeth in both sexes 
(Tikader and Bastawade, 1983; Kovarik, 2004). 
The character “pedipalps, especially the chela 
strongly elongated and rather slender” (Lourenco 
et al., 2005: 11) exactly matches the male of D. 
bengalensis as do the characters “chela manus 
with strong spinoid granules on the dorsointer- 
nal aspect” and “second metasomal segment lon- 
ger than wide (7.1/5.9).” The coloration 
“reddish-yellow to reddish-brown ... legs, chelic- 
erae and telson paler than the body” is com- 
monly observed in D. bengalensis which varies 
from reddish yellow to reddish black across its 
distribution; Tikader and Bastawade (1983: 539) 
described the color as “entirely brown with red- 
dish tint.” The counts of proventral and retroven- 
tral spiniform macrosetae on the telotarsi, 3/4 on 
legs I and II in H. tibetanus (Lourenco et al., 
2005), and 4/5 on legs III and IV in H. nepalensis 
(Kovarik, 2004) fall within the ranges of corre- 
sponding counts for D. bengalensis, i.e., 3/5 on I 
and II, and 4—6/4—6 on III and IV (Tikader and 
Bastawade, 1983; Kovarik, 2004). Based on the 
evidence, there is little doubt that H, nepalensis 
and H. tibetanus are conspecific with D. benga- 
lensis and represent the sexually dimorphic 
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female and male of that species, respectively. This 
conclusion was reinforced by examination of the 
type material of D. bengalensis and H. tibetanus. 
The following new synonyms are proposed 
accordingly: Heterometrus nepalensis Kovarik, 
2004 = Deccanometrus bengalensis (C.L. Koch, 
1841), syn. nov.; Heterometrus tibetanus Lou- 
renco et al., 2005 = D. bengalensis, syn. nov. 
MATERIAL ExAmtIneD; INDIA: Dr, C.J, Marin- 
kelle, ex Stahnke coll., 1 2 (CAS 9071132 [ASU 
61-11/65-0121]); northern India, 22.xi.1873, M.M., Car- 
leton, 1 2, 1 subad. 2 (MCZ 88170), Assam: Coremia, 
Assam, O.P. Cambridge, 1 ¢ (BMNH 1896.10.., [illeg- 
ible]). Haryana: Ambala Distr: Amballa [Ambala, 
30°23'N 76°47'E], plains 70 mi. SW, M.M. Carleton, 
1874, 1 d,1 2, 1 subad. d, subad. 2 (MCZ 88169). 
Karnal Distr; Nokheri [Nilokheri, 29°50’N 76°56'E], 
Faunthorpe-Vernay Expedition, 29.iv.1923, 1 ¢ 
(AMNH [24381]). Himachal Pradesh: Kullu Distr.: 
Koolloo [Kullu, 31°57'N 77°07’E], 1876, 1 2 (MCZ 
88164). Jharkhand: Chota Nagpur [Chota Nagpur Pla- 
teau, ca. 23°N 85°E], D. Winffin, 1 d (BMNH 
1896.9.26-92 [BNHS 662]). Dumka Distr. Kathikund 
(Bihar) [Kathikund, 24°22'N 87°25’E], viii.1967, R. 
Heim, voisinage immediate de la féret (Shorea), 1 d 
(MNHN RS 5325). Madhya Pradesh: Gwalior Distr.: 
Gwalior [26°13'N 78°11’E], 1 ¢ (BMNH 1896.12.15- 
19 [BNHS 185]). Satna Distr.: Satna [24°36'N 80°50'E], 
central India, R. Wroughton, 1 d [BNHS 576], 1 @, 1 
subad. 2 [BNHS 814] (BMNH 1896.8.15.4). Odisha: 
Majurbanj Distr: Rangamatia Village, near Baripada, 
21°55'N 86°45/E, T. Kroes, 1 d, 1 9 (AMNH), 3 juv. 
(AMCC [LP 14238]). Uttar Pradesh: Allahabad Distr.: 
Allahabad [25°26'N 81°51'E], E.W. Oates, 2 subad. 6, 
2 subad. 2? (BMNH 1897.7.5.10.218-221). Unnao Distr: 
Shakpur [26°32’N 80°28’E], near Unao, Punjab, H.W. 
Waite, 15.vi.1912, 1 ¢d (BMNH 1913.1.6.3)}. Uttara- 
khand: Dehradun Distr: Dehra Dun [30°L9'N 78°02'E], 
1 3d (BMNH 1897.9.17.5 [BNHS 1236]), E Gleadow, 1 
d (BMNH 1896,10,20.70 [BNHS 843]), Gamble, 2 4, 
| 2 (BMNH 1896.2.2.1-2). Pauri Garhwal Distr.: 
Munala [Mundala, 29°48'N 78°31'E], A.N. Cassia, 1 
juv. d, ljuy. 2 (BMNH 1896.9.26,85,86 [BNHS 764]). 
West Bengal: Bengal, 1 d, 1 2 (BMNH 1860.15); West 
Bengal, 13.iii.1968, received from Zafer’s Export Cen- 
tre, ex Stahnke coll., 8 d,5 2,1 subad, d, 1 subad, 2 
(CAS [ASU 68-0178, 180, 182, 184, 186, 187, 191, 192, 
194, 224, 226, 245, 251-253]), 13.ii1,1968, Zafer’s Export 
Centre, ex Stahnke coll., 2 2 (CAS 9071130 [ASU 
68-0227], 9071131 [ASU 68-0223]). Kolkata Distr.: Cal- 
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FIGURE 76. Srilankametrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, dorsal aspect. A. Sril- 
ankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev, 6d (MNHN RS 0079). B. Srilankametrus couzijni, 
sp. nov., holotype ¢ (BMNH 1896.7.30.121). C. Srilankametrus gravimanus (Pocock, 1894), comb. nov., ¢ 
(AMNH), Kokmotte, Sri Lanka. D. Srilankametrus indus (DeGeer, 1778), comb. nov., ¢ (AMNH), Kandy, Sri 
Lanka. E. Srilankametrus pococki, sp. nov., holotype 2 (AMNH), Kodigala, Sri Lanka. FE. Srilankametrus ser- 
ratus (Pocock, 1900), comb. nov., 6 (ZMH), Ceylon [Sri Lanka]. Scale bars = 5 mm 
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FIGURE 77. Srilankametrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, lateral aspect. A. Sril- 
ankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev, 6 (MNHN RS 0079). B. Srilankametrus couzijni, 
sp. nov., holotype ¢ (BMNH 1896.7.30.121). C. Srilankametrus gravimanus (Pocock, 1894), comb. nov., 
(AMNH), Kokmotte, Sri Lanka. D. Srilankametrus indus (DeGeer, 1778), comb. nov., 6 (AMNH), Kandy, Sri 
Lanka. E. Srilankametrus pococki, sp. nov., holotype 2 (AMNH), Kodigala, Sri Lanka. E. Srilankametrus ser- 
ratus (Pocock, 1900), comb. nov., 6 (ZMH), Ceylon [Sri Lanka]. Scale bars = 5 mm. 
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FIGURE 78. Srilankametrus Couzijn, 1978, stat. nov. et stat. rev., metasoma and telson, ventral aspect. A. 
Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev., 6d (MNHN RS 0079). B. Srilankametrus 
couzijni, sp. nov., holotype 6 (BMNH 1896.7.30.121). C. Srilankametrus gravimanus (Pocock, 1894), comb. 
nov., 6 (AMNH), Kokmotte, Sri Lanka. D. Srilankametrus indus (DeGeer, 1778), comb. nov., 6 (AMNH), 
Kandy, Sri Lanka. E. Srilankametrus pococki, sp. nov., holotype 2 (AMNH), Kodigala, Sri Lanka. F. Srilanka- 
metrus serratus (Pocock, 1900), comb. nov., ¢ (ZMH), Ceylon [Sri Lanka]. Scale bars = 5 mm. 
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cutta | Kolkata, 22°34'N 88°22’E], Barabank?, B.V. Col- 
lege, rec. PK. Sina, 17.viii.1965, ex Stahnke coll., 1 9 
(CAS 9071134 [ASU 60-271/75-0321]). Paschim Medi- 
nipur Distr; Kharqpur [Kharagpur, 22°20'N 87°20'E], 
30 m, 20.vi.1960, L. Murmu, in yard, 1 d (CAS 
9071140), 17.11.1961, C.L. Kau, engine room by tin, | 
(CAS 9071133). Purba Bardhaman Distr; Talpata vil- 
lage [23°11'N 88°07’E], near Saktigarh [23°12'N 
§7°58'E], ca, 100 km W of Calcutta, xi.1973, Prof, 
Lahiri, 1 2, 2 subad. d (MNHN). 


Deccanometrus latimanus (Pocock, 1894), 
comb, nov, 


Figures 10, 20A, B, 34A, B, 47A—D, 64D, 63D, 
66D, 118, 123-126, table 1 


Scorpio latimanus Pocock, 1894a: 74, 75; 
Kovatik, 2004; 21. 

Heterometrus latimanus: Kraepelin, 1899: 113; 
Takashima, 1945: 92; Pérez Minnocci, 1974: 
38; Kovarik, 2004: 21, 51, table 2 (part); 
2009; 35, 39, 47, table 1 (part); Tahir and 
Prendini, 2014: 1-23, tables 1, 2, figs. 1-8, 

Palamnaeus latimanus: Pocock, 1900a; 85, 90, 
fig, 27; Tikader, 1973; 263. 

Heterometrus (Srilankametrus) indus; Couzijn, 
1981; 82, 94, 121, 123 (misidentification, 
part); Kovarik, 1998: 137, 138 (part), 

Heterometrus (Srilankametrus) indus indus; 
Couzijn, 1981: 39, 82, 121-124, 129, table 7 
(misidentification, part). 

Heterometrus (Srilankametrus) latimanus: 
Tikader and Bastawade, 1983; 544-550, figs. 
1458-1468; Fet, 2000: 448, 

Heterometrus wroughtoni; Khatoon, 1999: 223, 224, 
fig, 12 (misidentification); Kovarik, 2004: 49, 
51, table 2 (part); 2009: 35, table 1 (part). 


TYPE MATERIAL: Holotype ? (BMNH 
1879.7.3.1 old 1859/88), India [examined]. 

Diacnosis; Deccanometrus latimanus may be 
separated from other species of Deccanometrus as 
follows. The carapace is vaulted, the lateral sur- 
faces sloping moderately (fig. 20A, B), in D. lat- 
imanus but slightly to markedly dorsoventrally 
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compressed, the lateral surfaces sloping gently, in 
all other species except D. xanthopus. The median 
notch in the carapace anterior margin is deeply 
excavated in D, latimanus but shallow in D, liurus. 
The superciliary carinae are lower than the median 
ocelli in D. latimanus, but higher than the ocelli in 
all other species except D. liurus and D, ubicki. 
The interocular suture is present in D. latimanus 
but absent in D. liurus. The carapace interocular 
surtace is granular along the median longitudinal 
and anterior bifurcated sulci only in the male and 
female (fig. 20A, B) of D, latimanus, whereas the 
frontal lobes and medial region are granular, with 
smooth areas, in the male and female of D. ubicki, 
and the female of D. bengalensis and D. xanthopus, 
or partially to entirely granular in the male of D. 
xanthopus, The carapace posterolateral surfaces of 
the female are granular in D. Jatimanus but 
smooth or nearly so in D. obscurus, D. phipsoni, D. 
ubicki, and D, xanthopus. The cheliceral movable 
finger prodistal (DJ) and retrodistal (DE) teeth are 
aligned longitudinally and not opposable in D. 
latimanus, but opposable, Le., forming a bicusp, in 
D. liurus and D, ubicki. The pedipalps of the adult 
male are short, with femur length : posterior cara- 
pace width ratio (FL:PCW) < 0.77 and femur 
length : carapace length ratio (FL:CL) < 0.74 (fig. 
123A, B) in D. latimanus but long, with FL:PCW 
> 0.80, FL:CL = 0.76 in all other species. The pedi- 
palp femur prodorsal carina is present and dis- 
tinct in D, latimanus but absent or obsolete in D. 
liurus and D. xanthopus. The pedipalp patella dor- 
somedian carina of the female (fig. 124) is absent 
or obsolete in D. latimanus, but entirely to pre- 
dominantly granular in D. bengalensis, D. obscu- 
rus, D, phipsoni, and D, xanthopus. The patella 
retrodorsal carina of the female (fig. 124) is absent 
or obsolete in D. latimanus but as strongly devel- 
oped as or more strongly developed than the ret- 
romedian carinae in D. obscurus and D. phipsoni. 
The retromedian carinae of the female are absent 
or obsolete in D. latimanus but granular in D, ben- 
galensis, D. obscurus, and D, phipsoni. The patella 
dorsal, retrodorsal, and retroventral intercarinal 
surfaces of the female are smooth or nearly so in 
D, latimanus but granular in D, obscurus and D. 
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phipsoni. The pedipalp chela is immaculate and 
paler than the femur and patella in D. latimanus 
but infuscate and similar in color to the femur and 
patella in D, bengalensis, D. obscurus, D, phipsoni, 
and D, ubicki, The chela of the adult male is mod- 
erately to densely setose (fig. 125) in D. latimanus 
but sparsely setose in D, xanthopus, The chela 
manus promedian carina of the female is absent 
or obsolete in D. latimanus (fig. 126) but granular 
in all other species except D. xanthopus. The max- 
imum distance between the dorsomedian and 
dorsal secondary carinae (DMC-DSC) of the 
chela manus is greater than the maximum dis- 
tance between the dorsal secondary and digital 
carinae (DSC-—DC) in the male and female of D. 
latimanus whereas the DMC-DSC is similar to 
the DSC-DC in the male and female of D. xantho- 
pus, and the female of D, obscurus, and less than 
the DSC-DC in the male of D. obscurus, and the 
male and female of D, bengalensis, D, liurus, D. 
phipsoni, and D. ubicki. The chela manus dorsal 
intercarinal surface is finely to coarsely granular 
and shallowly reticulate (figs, 125, 126) in D. lat- 
imanus, smooth and shallowly reticulate in D. 
ubicki, and finely to coarsely granular, without 
reticulation in D. obscurus and D. phipsoni. The 
manus retrolateral intercarinal surfaces are granu- 
lar in D, latimanus but smooth or nearly so in D. 
ubicki. The legs are pale or very lightly infuscate 
(fig. 123) in D. latimanus but very dark or heavily 
infuscate in D, bengalensis, D, obscurus, and D. 
phipsoni. Macroseta st on the retroventral surfaces 
of the basitarsi is setiform on legs I-III (fig. 47A- 
D) in D. latimanus but spiniform on legs I-IT in 
D. obscurus, D. phipsoni, and D. ubicki, and spini- 
form on legs I and II and setiform on III in D. 
bengalensis; sb on the retroventral surfaces of the 
basitarsi is setiform on legs I and I] in D. latima- 
nus, setiform on leg I, and setiform or spiniform 
on leg Il in D. xanthopus, and spiniform on legs | 
and II in the other species; st on the proventral 
surface of the basitarsus of leg III is spiniform in 
D. latimanus but setiform in D, obscurus and D. 
phipsont; sb on the retrolateral surface of the 
basitarsus of leg III is setiform in D. latimanus but 
spiniform in the other species. The laterodistal 


lobes on the telotarsi of legs I-IV each bear three 
or more spiniform macrosetae in D. latimanus but 
only two in all other species. The angle of the pec- 
tinal first proximal median lamella (scape) is 
approximately 90° in the male (fig. 34A) and > 90° 
but < 180° in the female (fig. 34B) of D. latimanus, 
> 90° but < 180° in the male of D, bengalensis, D. 
obscurus, and D. phipsoni, and approximately 90° 
in the female of D. ubicki. The mesial surfaces of 
mesosomal tergites I-VI are smooth in the male 
and the lateral surfaces smooth in the female of D. 
latimanus, whereas the mesial surfaces are granu- 
lar in the male of D. xanthopus, and the lateral 
surfaces granular in the female of D. bengalensis, 
D, obscurus, and D, phipsoni. The ventral surface 
of mesosomal sternite VII bears two pairs of mod- 
erately to strongly developed ventrosubmedian 
and ventrolateral carinae in D. latimanus and a 
pair of weakly developed ventrolateral carinae in 
D, bengalensis, D. obscurus, and D, phipsoni. The 
dorsosubmedian carinae of metasomal segments 
I-IV are costate (fig. 64D) in D. latimanus, obso- 
lete in D, liurus, and granular or costate-granular 
in the other species. The ventrosubmedian and 
ventrolateral carinae of metasomal segments I-IV 
are more strongly developed on segments I and II 
than on III and IV (fig. 66D) in D. latimanus but 
more strongly developed on segments ITI and IV 
than on [and Il in D. bengalensis, D. obscurus, and 
D, phipsoni. The lateral carinae are partial on 
metasomal segment I and absent or obsolete on 
segment V (fig. 65D) in D. latimanus but vestigial 
on | in D. liurus and D. ubicki, and partial on V in 
D. bengalensis, D. obscurus, D. phipsoni, and D. 
xanthopus. The dorsolateral carinae of metasomal 
segment V are weak and discontinuous to absent 
in D. latimanus but strong and continuous in all 
other species except D. liurus and D. xanthopus. 
The telson is as dark as metasomal segment V in 
D. latimanus but paler than segment V in D. 
liurus, D, ubicki, and D, xanthopus, The width of 
the telson vesicle is greater than the width of 
metasomal segment V in the male (figs. 64D, 
66D) of D, latimanus but approximately equal to 
or less than the width of segment V in the male of 
D, bengalensis, D. obscurus, and D. phipsoni. 
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FIGURE 79. Map of South Asia, plotting known locality records of two species of Chersonesometrus Couzijn, 
1978, stat. nov. et stat. rev., based on material examined, and verified records from virtual museums and the 
literature: Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov.; Chersonesometrus madraspatensis (Pocock, 
1900), comb. nov. 
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FIGURE 80. Map of South India and Sri Lanka, plotting known locality records of eight species of Chersone- 
sometrus Couzijn, 1978, stat. nov. et stat. rev., based on material examined, and verified records from virtual 
museums and the literature: Chersonesometrus bastawadei, sp. nov.; Chersonesometrus beccaloniae (Kovatik, 
2004), comb. nov.; Chersonesometrus hendersoni, sp. nov.; Chersonesometrus nathanorum, sp. nov.; Chersone- 
sometrus pelekomanus (Couzijn, 1981), comb. nov.; Chersonesometrus shivashankari, sp. nov.; Chersonesome- 
trus tristis (Henderson, 1919), comb. nov.; Chersonesometrus wroughtoni (Pocock, 1899), comb. nov. 


166 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


DISTRIBUTION: The type locality of D. latimanus 
was indefinitely located in British India (Pocock, 
1894a: 74) which, at the time of its description, also 
included Pakistani territory. It is presently unknown 
whether the distribution of this species extends into 
India or whether it is endemic to Pakistan (Tahir 
and Prendini, 2014). The known locality records 
are situated in Khyber Pakhtoon Khawa and Azad 
Kashmir, Pakistan (fig. 118, table 1). Khatoon’s 
(1999) poorly preserved juvenile specimen (PMNH 
52) is tentatively assigned to D. latimanus. How- 
ever, this identification requires confirmation by 
the collection of additional, adult specimens from 
Azad Kashmir. 

Ecotoey: The specimens for which ecological 
data are available were collected under stones or 
on the surface at night, in rocky, forested, moun- 
tainous terrain at 350-1030 m elevation. The 
habitat and habitus of this species are consistent 
with the pelophilous ecomorphotype (Prendini, 
2001b), and suggests that this species is fossorial, 
although the burrows were not observed (Tahir 
and Prendini, 2014). 

CONSERVATION Status: Deccanometrus lat- 
imanus is harvested, dried, and consumed for 
medicinal and narcotic purposes in Pakistan 
(Tahir and Prendini, 2014). 

REMARKS: This species, previously placed in 
subgenus Srilankametrus of Heterometrus by 
Tikader and Bastawade (1983) and Fet (2000), is 
newly accommodated in Deccanometrus, gen. 
nov., based on a phylogenetic analysis (fig. 10). 

The two female specimens identified as H. lat- 
imanus by Kovarik (2004: 21, 51, table 2; 2009: 
35, 39, 47, 49, 73, 100, table 1, figs. 3, 4, 198), 
from “India,” are not conspecific with the latter 
(Tahir and Prendini, 2014). The most obvious 
differences between these specimens and D. lat- 
imanus are their larger size (70-105 mm), darker 
coloration, apparently with dark legs (although 
this is difficult to tell given the poor condition of 
the specimen illustrated), more densely granular 
frontal lobes of the carapace interocular surface, 
and the uniformly coarsely and densely granular 
dorsal surface of the pedipalp chela manus. The 
characters, locality data, and state of preservation 
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are a precise match for the lectotype of Buthus 
caesar, suggesting they could be part of the origi- 
nal syntype series. 

MATERIAL EXAMINED: PAKISTAN: Khyber Pak- 
htoon Khawa: Boner Distr.: Daggar Tehsil, Daggar, 
34°31'N 72°28’E, 27.ix.2012, M. Shahid, M. Ahsan, and 
A. Khan, rocky area with stones, 1 2 (AMNH), 1 
subad. d (AMCC [LP 11569]), x.2012, M. Azhar, rocky 
area with stones, collected by turning stones, 2 d, 4 @, 
4 subad. 6, 2 subad. 2 (AMNH), 1 subad. 2 (AMCC 
[LP 11601]); Boner Tehsil, Daggar, 3 km W of Rega 
village, 33°51'N 72°48’E, 2257 ft., 13.ix.2012, M. Ahsan, 
rocky hilly area, collected with UV lamps, 1 d, 1 2 
(AMNH). Peshawar Distr. Peshawar Tehsil, Peshawar, 
15 km W on road to Landi Kotal, 34°01’N 71°35’E, 
1158 ft., 24.ix.2012, M. Shahid, M. Ahsan, and A. Khan, 
rocky area with little vegetation, collected by turning 
stones, 4 PM, 3 2 (AMNH), 1 subad. 2 (AMCC [LP 
11568]). Swat Distr: Charbagh Tehsil, Charbagh village, 
5 km W, 34°48'N 72°26'E, 3377 ft., 25.ix.2012, M. Sha- 
hid, M. Ahsan and A. Khan, rocky area with little veg- 
etation, collected by turning stones, 3-6 PM, 2 6,2 @ 
(AMNH). Upper Dir Distr: Barawal Tehsil, Barawal 
town, 7 km W, 35°07’N 72°02’E, 14.viii.2012, M. 
Ahsan, M. Irfan, M. Hussain, and M. Ayyub, hilly area 
with little vegetation, collected with UV lamps, 10 PM, 
3 d, ljuv. 2 (AMNH), Barawal town, 9 km W, 35°06’N 
72°01’E, 14.viii.2012, M. Ahsan, M. Irfan, M. Hussain, 
and M. Ayyub, hilly area with little vegetation, collected 
with UV lamps, 10 PM, 3 d (AMNH). 


Deccanometrus liurus (Pocock, 1897), comb. nov. 


Figures 10, 21C, 35C, 48A-D, 64E, 65E, 66E, 
118, 127A, B, 128, 129, table 1 


Palamnaeus liurus Pocock, 1897: 114, 115; 
1900a: 85, 91, 92. 

Heterometrus liurus: Kraepelin, 1899: 110, 115; 
Roewer, 1929: 613 (part); Fage, 1936: 181 
(part); Takashima, 1945: 93; Biicherl, 1964: 
59; Pérez Minnocci, 1974: 38; Kovarik, 2004: 
23-25, 51, 52, tables 2, 3, fig. 18; 2009: 35, 
36, 40, 48, 49, 79, 100, tables 1, 2, figs. 
43-46, 204. 

Heterometrus (Chersonesometrus) liurus: Couzijn, 
1981: 42, 86, 133, 152-154, 157, 169-171, 192, 
table 7, figs. 49, 59; Tikader and Bastawade, 
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FIGURE 81. Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev., habitus, A, C. dorsal and B, D. ventral aspects. 
A, B. Chersonesometrus bastawadei, sp. nov., holotype 2 (AMNH), Naganath Temple, India. C, D. Chersonesome- 
trus wroughtoni (Pocock, 1899), comb. nov., paralectotype 2 (BMNH 1897.9.17.1-4, 11, 20). Scale bars = 10 mm. 


1983: 575, 604-608, figs. 1595-1608; Kovarik, 944], 1 subad. 5 [BNHS 987], 4 juv. d (BMNH 
1998: 136 (part); Fet, 2000: 442. 1896.12.15.20-25), Gwalior [26°13’N 78°11’E], 


Dane (Medical Officer of Makarajah Scindia) 
Type MaTeRIAL: INDIA: Madhya Pradesh: _ [examined]. 


Gwalior Distr: Palamnaeus liurus: Lectotype & Diacnosis: Deccanometrus liurus may be sep- 
[BNHS 995], paralectotypes: 2 2 [BNHS 992, arated from other species of Deccanometrus as 
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follows. The carapace is markedly dorsoventrally 
compressed, the lateral surfaces sloping gently 
(fig. 21C), in D. liurus but vaulted, the lateral sur- 
faces sloping moderately, in D. latimanus and D. 
xanthopus. The median notch in the carapace 
anterior margin is shallow in D. liurus but deeply 
excavated in all other species. The superciliary 
carinae are lower than the median ocelli in D. 
liurus, but higher than the ocelli in all other spe- 
cies except D. latimanus and D. ubicki. The 
interocular suture is absent in D. liurus but pres- 
ent in the other species. The carapace interocular 
surface is granular along the median longitudinal 
and anterior bifurcated sulci only in the male and 
female (fig. 21C) of D. liurus, whereas the frontal 
lobes and medial region are granular, with 
smooth areas, in the male and female of D. ubicki, 
and the female of D. bengalensis and D. xantho- 
pus, or partially to entirely granular in the male 
of D. xanthopus. The carapace posterolateral sur- 
faces of the female are granular in D. liurus but 
smooth or nearly so in D. obscurus, D. phipsoni, 
D. ubicki and D. xanthopus. The cheliceral mov- 
able finger prodistal (DI) and retrodistal (DE) 
teeth are opposable, i.e., forming a bicusp, in D. 
liurus, but aligned longitudinally and not oppos- 
able in all other species except D. ubicki. The 
pedipalp femur prodorsal carina is absent or 
obsolete in D. liurus but present and distinct in 
all other species except D. xanthopus. The pedi- 
palp patella dorsomedian carina of the female 
(fig. 128) is absent or obsolete in D. liurus, but 
entirely to predominantly granular in D. benga- 
lensis, D. obscurus, D. phipsoni and D. xanthopus. 
The patella retrodorsal carina of the female (fig. 
128) is absent or obsolete in D. liurus but as 
strongly developed as or more strongly developed 
than the retromedian carinae in D. obscurus and 
D. phipsoni. The retromedian carinae of the 
female are absent or obsolete in D. liurus but 
granular in D. bengalensis, D. obscurus, and D. 
phipsoni. The patella dorsal, retrodorsal, and ret- 
roventral intercarinal surfaces of the female are 
smooth or nearly so in D. liurus but granular in 
D. obscurus and D. phipsoni. The pedipalp chela 
is immaculate and paler than the femur and 
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FIGURE 82. Chersonesometrus bastawadei, sp. nov., 
holotype 2 (AMNH), Naganath Temple, India, 
pedipalp patella: A. dorsal, B. retrolateral, and C. 
ventral aspects. Scale bar = 5 mm. 


patella in D. liurus but infuscate and similar in 
color to the femur and patella in D. bengalensis, 
D. obscurus, D. phipsoni, and D. ubicki. The chela 
manus promedian carina of the female is granular 
(fig. 129) in D. liurus but absent or obsolete in D. 
latimanus and D. xanthopus. The maximum dis- 
tance between the dorsomedian and dorsal sec- 
ondary carinae (DMC-DSC) of the chela manus 
is less than the maximum distance between the 
dorsal secondary and digital carinae (DSC-DC) 
in the male and female of D. liurus whereas the 
DMC-DSC is similar to the DSC-DC in the male 
and female of D. xanthopus and the female of D. 
obscurus, and greater than the DSC-DC in the 
male and female of D. latimanus. The chela 
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FIGURE 83. Chersonesometrus bastawadei, sp. nov., holotype 2 (AMNH), Naganath Temple, India, pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 84. Chersonesometrus beccaloniae (Kovatik, 2004), comb. nov., habitus: A, C. dorsal and B, D. ventral 
aspects. A, B. d (ZMH), Ootacalum, India. C, D. 2 (AMNH), Yelagiri Hills, India. Scale bars = 10 mm. 
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manus dorsal intercarinal surface is finely to 
coarsely granular and shallowly reticulate (fig. 
129) in D. liurus, smooth and shallowly reticulate 
in D, ubicki, and finely to coarsely granular, with- 
out reticulation in D. obscurus and D, phipsoni. 
The manus retrolateral intercarinal surfaces are 
granular in D, liurus but smooth or nearly so in 
D. ubicki. The legs are pale or very lightly infus- 
cate (fig. 127A, B) in D. liurus but very dark or 
heavily infuscate in D. bengalensis, D. obscurus, 
and D, phipsoni. Macroseta st on the retroventral 
surfaces of the basitarsi is setiform on legs I-III 
(fig. 48A-D) in D. liurus but spiniform on legs 
I-III in D. obscurus, D, phipsoni, and D. ubicki 
and spiniform on legs I and II, and setiform on 
Il! in D. bengalensis; sb on the retroventral sur- 
faces of the basitarsi is spiniform on legs I and I 
in D, liurus, setiform on legs I and II in D, latima- 
nus, and setiform on leg I, and setiform or spini- 
form on leg Il in D, xanthopus; st on the proventral 
surface of the basitarsus of leg III is spiniform in 
D. liurus but setiform in D. obscurus and D. phi- 
psoni; sb on the retrolateral surface of the basitar- 
sus of leg II] is spiniform in D. liurus but setiform 
in D. latimanus. The laterodistal lobes on the telo- 
tarsi of legs I-IV each bear only two spiniform 
macrosetae in D. liurus but three or more in D. 
latimanus. The angle of the pectinal first proximal 
median lamella (scape) is approximately 90° in 
the male and > 90° but < 180° in the female (fig. 
35C) of D, liurus, > 90° but < 180° in the male of 
D. bengalensis, D. obscurus, and D. phipsoni, and 
approximately 90° in the female of D. ubicki. The 
mesial surfaces of mesosomal tergites I-VI are 
smooth in the male and the lateral surfaces 
smooth in the female of D, liurus, whereas the 
mesial surfaces are granular in the male of D. 
xanthopus, and the lateral surfaces granular in the 
female of D. bengalensis, D. obscurus, and D. phi- 
psoni. The ventral surface of mesosomal sternite 
VII bears two pairs of moderately to strongly 
developed ventrosubmedian and ventrolateral 
carinae in D, liurus and a pair of weakly devel- 
oped ventrolateral carinae in D. bengalensis, D. 
obscurus, and D. phipsoni. The dorsosubmedian 
carinae of metasomal segments I-IV are obsolete 
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(fig. 64E) in D. liurus, costate in D. latimanus, and 
granular or costate-granular in the other species. 
The ventrosubmedian and ventrolateral carinae of 
metasomal segments I-IV are more strongly 
developed on segments I and II than on III and 
IV (fig. 66E) in D. liurus but more strongly devel- 
oped on segments HI and IV than on [and IL in 
D. bengalensis, D. obscurus, and D. phipsoni. The 
lateral carinae are vestigial on metasomal seg- 
ment I and absent or obsolete on segment V (fig. 
65E) in D, liurus but partial on I in D. latimanus, 
and on I and V in D. bengalensis, D. obscurus, D. 
phipsoni, and D. xanthopus. The dorsolateral cari- 
nae of metasomal segment V are weak and dis- 
continuous to absent in D. liurus but strong and 
continuous in all other species except D. latima- 
nus and D, xanthopus. The telson is paler than 
metasomal segment V in D. liurus but as dark as 
segment V in D. latimanus. The width of the tel- 
son vesicle is greater than the width of metasomal 
segment V in the male of D. liurus but approxi- 
mately equal to or less than the width of segment 
V in the male of D, bengalensis, D, obscurus, and 
D. phipsoni, 

DisTRIBUTION: This species is endemic to 
India and known from only two localities, 
Gwalior and Bhopal, in the state of Madhya 
Pradesh (fig. 118, table 1). 

Eco.oey: The known locality records are situ- 
ated in a region of arid sayanna with low rocky 
hills and ridges. Although no data are available on 
the ecology of this species, the habitus is consis- 
tent with fossorial, semilithophilous ecomorpho- 
type (Prendini, 2001b). The dorsoventral 
compression and short metasoma of this species 
suggest that it inhabits rock crevices or scrapes 
under stones. 

CONSERVATION STATUS: This species has not 
been seen in over a century and its status is 
unknown. 

REMARKS: This species, previously placed in 
subgenus Chersonesometrus of Heterometrus by 
various authors (e.g., Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), is newly accommo- 
dated in Deccanometrus, gen. nov., based on a 
phylogenetic analysis (fig. 10). 
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Deccanometrus obscurus (Couzijn, 1981), 
comb. et stat. nov. 


Figures 8A, 10, 19C, D, 33C, D, 46E—H, 648, 
65B, 66B, 117, 130-134, table 1 


Pandinus megacephalus: Thorell, 1893; 381, 382 
(part). 

Scorpio phipsoni: Pocock, 1894a: 73, 74 
(misidentification, part). 

Palamnaeus phipsoni: Pocock, 1900a: 94, 95 
(misidentification, part); Tikader, 1973: 263 
(misidentification). 

Heterometrus (Scorpio) longimanus: Kraepelin, 
1901: 271 (misidentification, part). 

Heterometrus (Scorpio) phipsoni: Kraepelin, 
1901: 271 (misidentification). 

Heterometrus phipsoni: Kraepelin, 1913: 166 
(misidentification, part); Kovarik, 2004: 4, 
29, 34, 44, 49, 51, 52, tables 2, 3 (misidenti- 
fication, part); 2009: 35, 36, 42, 43, 48, 49, 
88, 99, tables 1, 2 (misidentification, part), 
figs. 103-110, 188, 189 (misidentification); 
Mirza and Sanap, 2009: 488-490, table 1, 
fig. 1, images 1-7 (misidentification, part); 
Javed et al., 2010a: 147 (misidentification); 
Mirza et al., 2012: 7 (misidentification); Patil 
and Shah, 2013: 33-35 (misidentification); 
Aswathi and Sureshan, 2017: 9847 (misiden- 
tification, part). 

Heterometrus scaber: Kraepelin, 1913: 166 (mis- 
identification, part); Aswathi and Sureshan, 
2017: 9847 (misidentification, part). 

Palamnaeus scaber: Tikader, 1973: 263 
(misidentification). 

Palamnaeus scaber kanarensis: Tikader, 1973: 
263 (misidentification). 

Heterometrus (Chersonesometrus) phipsoni: 
Couzijn, 1981: 153, 155, 157-159, 169, 171, 
180, fig. 59 (misidentification, part); Tikader 
and Bastawade, 1983: 577, 646-648, 651 
(misidentification, part); Bastawade, 2002: 
296 (part); 2006a: 131, 134, 135 
(misidentification); 2009: 215, 219, 220 
(misidentification). 
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Heterometrus (Chersonesometrus) phipsoni 
phipsoni: Couzijn, 1981: 43, 87, 149-151, 
153, 170, 171, 192, table 7, fig. 59 (misiden- 
tification, part). 

Heterometrus (Chersonesometrus) scaber 
obscurus Couzijn, 1981: 87, 146-149, 170, 
192, figs. 46, 58; Kovarik, 1998: 136; Fet, 
2000: 440. 

Heterometrus (Chersonesometrus) kanaraensis: 
Tikader and Bastawade, 1983: 577, 636, 638, 
640, 641 (misidentification, part); 
Bastawade, 2002: 296 (misidentification); 
Bastawade et al., 2004: 56 (misidentification, 
part). 

Heterometrus (Heterometrus) bengalensis: 
Tikader and Bastawade, 1983: 522, 528, 
539-544 (part). 

Heterometrus indus: Tare et al., 1993: 102-104, 
tables 1, 2, figs. 1-3 (misidentification). 

Heterometrus (Chersonesometrus) fastigiosus: 
Bastawade, 2002: 295 (misidentification). 

Heterometrus (Heterometrus) keralaensis: 
Bastawade, 2002: 295 (misidentification). 

Heterometrus keralaensis: Kovartik, 2004: 20, 
51-53, tables 2, 3 (part); 2009: 35, 36, 39, 
48, tables 1, 2 (part). 

Heterometrus scaber: Kovarik, 2004: 1, 35, 38, 
51-53, tables 2, 3 (misidentification, part); 
2009: 35, 36, 43, 48, tables 1, 2 (misidentifi- 
cation, part). 

Heterometrus scaber obscurus: Kovatik, 2004: 38. 

Heterometrus (Heterometrus) keralensis: 
Bastawade, 2006a: 131, 135, 136 (misidenti- 
fication, part); 2009: 215, 220, 221 (misiden- 
tification, part). 

Heterometrus (Chersonesometrus) kanarensis: 
Sureshan et al., 2007b: 52, 53, photo 5 
(misidentification, part). - 

Heterometrus keralaensis: ada and Sureshan, 
2017: 9847 (misidentification, part). 





Type MaTerRIAL: INDIA: Maharashtra: 
Raigad Distr: Heterometrus (Chersonesometrus) 
scaber obscurus: Holotype 2 (MNHN RS 0107), 
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Matheran [18°59'N 73°16'E], near Bombay 
[Mumbai], xi.1896, M. Maindron [examined]. 
DiaGnosis; Deccanometrus obscurus may be 
separated from other species of Deccanometrus as 
follows. The carapace is moderately dorsoventrally 
compressed, the lateral surfaces sloping gently (fig. 
19C, D), in D. obscurus but markedly dorsoventrally 
compressed in D, phipsoni and vaulted, the lateral 
surfaces sloping moderately, in D, latimanus and D. 
xanthopus. The median notch in the carapace ante- 
rior margin is deeply excavated in D, obscurus but 
shallow in D. liurus. The superciliary carinae are 
higher than the median ocelli in D. obscurus, but 
lower than the ocelli in all other species except D. 
latimanus, D, liurus, and D, ubicki. The interocular 
suture is present in D, obscurus but absent in D, 
liurus. The carapace interocular surface is granular 
along the median longitudinal and anterior bifur- 
cated sulci only in the male and female (fig. 19C, D) 
of D. obscurus, whereas the frontal lobes and medial 
region are granular, with smooth areas, in the male 
and female of D. ubicki, and the female of D. benga- 
lensis and.D. xanthopus, or partially to entirely gran- 
ular in the male of D, xanthopus, The carapace 
posterolateral surfaces of the female are smooth or 
nearly so in D. obscurus but granular in D. bengalen- 
sis, D, latimanus, and D, liurus, The cheliceral mov- 
able finger prodistal (DI) and retrodistal (DE) teeth 
are aligned longitudinally and not opposable in D. 
obscurus, but opposable, i.e., forming a bicusp, in D. 
liurus and D, ubicki. The pedipalps of the adult male 
are long, with femur length ; posterior carapace 
width ratio (FL:PCW) = 0.80 and femur length : 
carapace length ratio (FL:CL) = 0.76 (fig. 130) in D. 
obscurus but short, with FL:PCW < 0,77, FL:CL < 
0.74 in D. latimanus. The pedipalp femur prodorsal 
carina is present and distinct in D. obscurus but 
absent or obsolete in D, liurus and D. xanthopus, 
The pedipalp patella dorsomedian carina of the 
female is entirely to predominantly granular in D. 
obscurus but absent or obsolete in D. latimanus, D. 
liurus, and D. ubicki. The patella retrodorsal carina 
of the female is as strongly developed as or more 
strongly developed than the retromedian carinae in 
D, obscurus but absent or obsolete in all other spe- 





FIGURE 85. Chersonesometrus beccaloniae (Kovatik, 
2004), comb. nov., 2 (AMNH), Yelagiri Hills, India, 
pedipalp patella: A. dorsal, B. retrolateral, and C, 
ventral aspects. Scale bar = 5 mm, 


cies except D. phipsoni. The retromedian carinae of 
the female are granular in D. obscurus but absent or 
obsolete in D, latimanus, D, liurus, D, ubicki, and D. 
xanthopus. The patella dorsal, retrodorsal and retro- 
ventral intercarinal surfaces are granular (fig. 132) 
in D, obscurus but smooth or nearly so in all other 
species except D. phipsoni. The pedipalp chela is 
infuscate and similar in color to the femur and 
patella in D, obscurus but immaculate and paler 
than the femur and patella in D. latimanus, D. liurus, 
and D, xanthopus. The chela of the adult male is 
moderately to densely setose (fig. 133) in D, obscu- 
rus but sparsely setose in D. xanthopus. The chela 
manus promedian carina of the female is granular 
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FIGURE 86. Chersonesometrus beccaloniae (Kovarik, 2004), comb. nov., 2 (AMNH), Yelagiri Hills, India, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 87. Chersonesometrus beccaloniae (Kovarik, 2004), comb. nov., ¢ (ZMH), Ootacalum, India, pedi- 
palp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


(fig. 134) in D. obscurus but absent or obsolete in D. 
latimanus and D. xanthopus. The maximum dis- 
tance between the dorsomedian and dorsal second- 
ary carinae (DMC-DSC) of the chela manus is less 
than the maximum distance between the dorsal 
secondary and digital carinae (DSC-DC) in the 
male and similar to the DSC-DC in the female of 


D. obscurus whereas the DMC-DSC is less than the 
DSC-DC in the female of D. bengalensis, D. liurus, 
D. phipsoni, and D. ubicki, similar to the DSC-DC 
in the male and female of D. xanthopus, and greater 
than the DSC-DC in the male and female of D. lat- 
imanus. The chela manus dorsal intercarinal surface 
is finely to coarsely granular, without reticulation 
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(figs. 133, 134) in D. obscurus, finely to coarsely 
granular and shallowly reticulate in D. bengalensis, 
D. latimanus, D. liurus, and D, xanthopus, and 
smooth and shallowly reticulate in D, ubicki, The 
manus retrolateral intercarinal surfaces are granular 
in D. obscurus but smooth or nearly so in D. ubicki. 
The legs are very dark or heavily infuscate (figs, 130, 
131) in D. obscurus but pale or very lightly infuscate 
in D, latimanus, D, liurus, D. ubicki, and D, xantho- 
pus. Macroseta st on the retroventral surfaces of the 
basitarsi is spiniform on legs I-III (fig, 46E-H) in D. 
obscurus and on legs I and II in D, bengalensis but 
setiform on legs I-III in D. Jatimanus, D. liurus, and 
D, xanthopus and on leg Ill in D. bengalensis; sb on 
the retroventral surfaces of the basitarsi is spiniform 
on legs [ and I in D. obscurus, setiform on legs I and 
II in D. latimanus, and setiform on leg I, and seti- 
form or spiniform on leg I in D. xanthopus; st on 
the proventral surface of the basitarsus of leg III is 
setiform in D. obscurus but spiniform in all other 
species except D. phipsoni; sb on the retrolateral sur- 
face of the basitarsus of leg II is spiniform in D. 
obscurus but setiform in D. latimanus, The laterodis- 
tal lobes on the telotarsi of legs I-IV each bear only 
two spiniform macrosetae in D. obscurus but three 
or more in D. latimanus. The laterodistal lobes on 
the telotarsi of legs I-IV each bear only two spini- 
form macrosetae in D, obscurus but three or more 
in D. latimanus. The angle of the pectinal first proxi- 
mal median lamella (scape) is > 90° but < 180° in 
the male and female (fig. 33C, D) of D. obscurus, 
and approximately 90° in the male of D. latimanus, 
D. liurus, and D. xanthopus and the male and female 
of D. ubicki, The mesial surfaces of mesosomal ter- 
gites [-VI are smooth in the male and the lateral 
surfaces granular in the female of D. obscurus, 
whereas the mesial surfaces are granular in the male 
of D. xanthopus, and the lateral surfaces smooth in 
the female of D, latimanus, D, liurus, D, ubicki, and 
D. xanthopus. The ventral surface of mesosomal 
sternite VII bears a pair of weakly developed ven- 
trolateral carinae in D. obscurtus but two pairs of 
moderately to strongly developed ventrosubmedian 
and ventrolateral carinae in D, latimanus, D, liurus, 
D. ubicki, and D. xanthopus. The dorsosubmedian 
carinae of metasomal segments I-IV are granular or 
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costate-granular (fig. 64B) in D. obscurus, costate in 
D, latimanus, and obsolete in D. liurus. The ventro- 
submedian and ventrolateral carinae of metasomal 
segments I-IV are more strongly developed on seg- 
ments III and IV than on I and II (fig. 66B) in D, 
obscurus but more strongly developed on segments 
I and II than on III and IV in D, latimanus, D, liurus, 
D, ubicki, and D. xanthopus, The lateral carinae are 
partial on metasomal segments I and V (fig. 65B) in 
D, obscurus but vestigial on I in D. liurus and D. 
ubicki, and absent or obsolete on V in D. latimanus, 
D. liurus, and D, ubicki. The dorsolateral carinae of 
metasomal segment V are strong and continuous in 
D, obscurus but weak and discontinuous to absent 
in D. latimanus, D. liurus, and D. xanthopus. The 
width of the telson vesicle is approximately equal to 
or less than the width of metasomal segment V in 
the male (figs. 64B, 66B) of D. obscurus but greater 
than the width of segment V in the male of D. lat- 
imanus, D, liurus, D, ubicki, and D, xanthopus, 

DISTRIBUTION: This species is endemic to 
India (fig. 117) and appears to be restricted to the 
states of Gujarat and Maharashtra (table 1). Its 
distribution is allopatric with that of the closely 
related D. phipsoni. 

Eco.ocy: Deccanometrus obscurus inhabits 
primary evergreen forests at 550-1000 m eleva- 
tion on the slopes of the Western Ghats (Sahya- 
dri). The burrowing biology of this fossorial, 
pelophilous species was described by Tare et al. 
(1993), as H, indus, and Mirza and Sanap (2009), 
as H. phipsoni. The burrows, constructed under 
stones (fig. 8A) or in open ground in clayey-loam 
soil, have oval, semicircular or crescent-shaped 
entrances, 4—5.5 cm x 2—3.3 cm. The burrows are 
30-50 cm deep and descend gradually, often with 
a gentle turn, but sometimes straight or tortuous, 
leading to a terminal chamber (Bastawade, 2006, 
2009; Mirza and Sanap, 2009). Burrows are usu- 
ally occupied by a single individual and have a 
single entrance, even when occupied by a mother 
and her brood (Tare et al., 1993). The habitat and 
habitus are consistent with the fossorial, pelophi- 
lous ecomorphotype (Prendini, 2001b). This spe- 
cies is sympatric with the buthids Hottentotta 
rugiscutis, Isometrus sankeriensis, Reddyanus acan- 
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FIGURE 88. Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., habitus: A, C. dorsal and B, D. ventral 
aspects. A, B. 6, C, D. 2 (AMNH), Khambatki Ghat, India. Scale bars = 10 mm. 


thurus (Pocock, 1899), and Reddyanus rigidulus 
(Pocock, 1897), the scorpionid Chersonesometrus 
fulvipes, and the scorpiopids Neoscorpiops decca- 
nensis (Tikader and Bastawade, 1977) and 
Neoscorpiops tenuicauda (Pocock, 1894). 

CONSERVATION Status: Deccanometrus 
obscurus is occasionally available in the exotic 
pet trade, under the name H. phipsoni. 

REMARKS: This species, previously placed in 
subenus Chersonesometrus of Heterometrus by vari- 
ous authors (e.g., Couzijn, 1981; Fet, 2000), is newly 
accommodated in Deccanometrus, gen. nov., based 
on a phylogenetic analysis (fig. 10). 


Couzijn (1981) described H. (C.) scaber 
obscurus from Matheran, a hill station near 
Mumbai, in the state of Maharashtra. The sub- 
species was not mentioned by Tikader and 
Bastawade (1983) but was listed by Fet (2000). 
Kovarik (2004: 35, 38; 2009: 43) listed the sub- 
species under H. scaber but did not formally syn- 
onymize it, being unable to examine the holotype. 
The holotype was examined during the present 
investigation, and the diagnostic characters men- 
tioned by Couzijn (1981: 147, 148) are consistent 
with material from Maharashtra identified as H. 
phipsoni by subsequent authors (e.g., Tikader 
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and Bastawade, 1983; Kovarik, 2004, 2009; Mirza 
and Sanap, 2009; Javed et al., 2010a; Mirza et al., 
2012). These characters include carination and 
surface macrosculpture of the pedipalp chela, 
described as “external hand surface covered with 
low and stout granules, no keels present”; counts 
of 5/6 pro- and retroventral spiniform macrose- 
tae on the telotarsi of legs III and IV; and pec- 
tinal tooth counts of 12/12. Comparison of 
specimens from across the distributions of H. 
(C.) s. obscurus and H. phipsoni, including the 
types of both taxa, during the present investiga- 
tion identified subtle but consistent differences 
between the two taxa, e.g., the more convex cara- 
pace and pedipalp chela manus (more obvious in 
the female), less coarsely granular chela manus, 
and proportionally shorter, more robust meta- 
soma of H. (C.) s. obscurus. These differences, 
taken together with reciprocal monophyly of 
specimens from the two areas in the phyloge- 
netic analysis, justify the elevation of H. (C.) s. 
obscurus to the rank of species as Deccanometrus 
obscurus (Couzijn, 1981), comb. et stat. nov. 
MATERIAL EXAMINED: Maharashtra: N Konkan, 
R.C. Wroughton, 1 ¢ [BNHS 49], 1 2 [BNHS 47], 1 
juv. 2 [BNHS 2] (BMNH 1896.7.30.101-103). S 
Konkan, W.H. Drew, 1 2 [BNHS 186], 1 subad. 3 
[BNHS 193], 1 subad. 2 [BNHS 188], 3 juv. 6 [BNHS 
201, 205, 210], 4 juv. 2 [BNHS 196, 197, 204, 208] 
(BMNH 1896.7.3.104-113). Kolhapur Distr.: Budhar- 
gad [Bhudargad, 16°14’N 74°03’E], Kolhapur St., 1 2 
(BMNH 1897.9.5.1 [BNHS 1009]), 1 juv. d (BMNH 
1897.9.5.15 [BNHS 1010]), 1 juv. 2 (BMNH 
1897.9.5.14 [BNHS 1012]); Kolhapur [16°42'N 
74°14'E], 1 2 (BMNH 1897.9.5.12 [BNHS 1052]); 
Panala [Panhala, 16°49’N 74°07’E], Kolhapur St., 1 
subad. ¢ (BMNH 1897.9.5.13 [BNHS 1024]), 1 juv. d, 
3 juv. 2 (BMNH 1897.9.5.14 [BNHS 1025]). Mumbai 
City Distr: Bombay [Mumbai, 18°59’N 72°50’E], 
6.ii1.1967, S.R. Sane, ex Stahnke coll., 4 ¢ (CAS 
9070410 [ASU 67-351], 9070414 [ASU 67-317, 322], 
9070415 [ASU 67-301]), 8 2 (CAS 9070408 [ASU 
67-311], 9070412 [ASU 67-313], 9070413 [ASU 
67-309, 315], 9070414 [ASU 67-302, 312], 9070415 
[ASU 67-304, 306]), 11 subad. d (CAS 9070413 [ASU 
67-328, 332, 340-342], 9070414 [ASU 67-314, 336, 
337], 9070415 [ASU 67-310, 343, 344]), 12 subad. 2 
(CAS 9070413 [ASU 67-324, 330, 339], 9070414 [ASU 
67-303, 321, 326, 332, 333, 335, 338], 9070415 [ASU 
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67-345, 346]), 8 juv. d (CAS 9070413 [ASU 67-308, 
329], 9070414 [ASU 67-331, 334], 9070415 [ASU 
67-347-350]), 5 juv. 2 (CAS 9070414 [ASU 67-318], 
9070415 [ASU 67-316, 323, 325, 327]). Mumbai Sub- 
urban Distr.: Sanjay Ghandi Park, Kanheri caves 
[19°12’N 72°54’E], Bombay [Mumbai], 24.v.2006, S. 
Huber, under big stone, mother and juveniles, 1 2 
(AMNH), 1 juv. ¢6 (AMCC [LP 6225]). Nashik Distr.: 
Dindori [20°12’N 73°50’E], Nasik, 1 2 (BMNH 
1897.9.5.11 [BNHS 1142]); Nasik [20°00'N 
73°47'48"E], Lina, 1 juv. 2 (BMNH 1897.9.5.5 [BNHS 
1135]), N. Peinth, 1 ¢ (BMNH 1897.9.5.9 [BNHS 
1131]), 1 2 (BMNH 1897.9.5.10 [BNHS 1132]), S. 
Peinth, 1 subad. 2 (BMNH 1897.9.5.7 [BNHS 1157]), 
1 juv. 2 (BMNH 1897.9.5.3.11 [BNHS 1160]); Nasik 
Ghat [20°00'N 73°47'E], 1 2 (BMNH 1897.9.5.4 
[BNHS 1151]). Pune Distr.: Bhimashankar, near Maa 
Anjani Temple, 19°04’N 73°32’E, 942-956 m, 30. 
xi.2009, R. Datta, evergreen forest with patches of 
grassland, on rocky mountain slope, volcanic (basalt) 
outcrops, loose and embedded stones, burrows (ca. 20 
cm deep) in clayey-loam soil under stones along forest 
margins, 2 2 (AMNH), 1 juv. ¢ (AMCC [LP 16817]); 
Bhimashankar, path to Hanuman Temple, 19°04’N 
73°32'E, 900 m, 1.xii.2006, P. Menon, in burrows, ca. 
30-50 cm deep, under basalt stones in forest or on for- 
est margins, 2 d, 2 2, 1 subad. d, 1 subad. @, 8 juv. 
3, 14 juv. 2 (AMNH), 1 juv. do, 2 juv. 2 (AMCC [LP 
13974]). Raigad Distr.: Matheran [18°59'’N 73°16'E], 
near Bombay [Mumbai], xi.1896, M. Maindron, 1 juv. 
3, 1 juv. 2 (MNHN RS 0107). Sindhudurg Distr.: 
Amboli, ca. 300 m S, 15°58’N 74°00’E, 699 m, 26. 
xi.2009, R. Datta, evergreen dry forest with open grassy 
areas between forest patches, scattered volcanic (basalt) 
stones, in shallow burrows (ca. 15 cm deep) in clayey- 
loam soil under large stones, 2 d, 1 2, 1 subad. 2, 1 
juv. 5, ljuv. 2,1 @ dextral pedipalp patella and chela 
(AMNH), 1 juv. 5, 1 juv. 2 (AMCC [LP 16800]). 
Thane Distr.: Bhiwandi [19°18'N 73°03’E], 15 mi. N 
Bombay, FB. Steiner, xii.1964, 2 2, 1 subad. d, 2 
subad. 2 (CAS 9070420). 


Deccanometrus phipsoni (Pocock, 1893), 
comb. nov. 


Figures 7G, 10, 19E, F, 33E, F, 46I-L, 64C, 65C, 
66C, 117, 135-138, table 1 


Scorpio phipsoni Pocock, 1893: 307-310; 
Kraepelin, 1894: 48; Kovarik, 2004: 34. 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 


Scorpio ceylonicus: Kraepelin, 1894: 31, 46-51, 
54, 55, 57, 240 (misidentification, part). 

Scorpio megacephalus: Pocock, 1894a: 74 
(misidentification). 

Heterometrus phipsoni: Kraepelin, 1899: 109, 114; 
1913: 166 (part); Werner, 1936: 186 (part); 
Takashima, 1945: 92 (part); Pointer, 1991: 24; 
Kovarik, 2004: 1, 4, 29, 34, 44, 49, 51, 52, 
tables 2, 3 (part); 2009: 35, 36, 42, 43, 48, 
tables 1, 2 (part); Mirza and Sanap, 2009: 488 
(part); Aswathi and Sureshan, 2017: 9847 
(part). 

Palamnaeus phipsoni: Pocock, 1900a: 85, 94-96 
(misidentification, part); Kovarik, 2004: 34. 

Palamnaeus phipsoni carnaticus: Pocock, 1900a: 
95; Kovarik, 2004; 34. 

Palamnaeus phipsoni collinus Pocock, 1900a: 95 
(synonymized by Kovarik, 2004: 1, 34); 
Kovarik, 2004: 34. 

Heterometrus (Scorpio) longimanus: Kraepelin, 
1901: 271 (misidentification, part). 

Heteormetrus (Scorpio) scaber: Kraepelin, 1901: 
271 (misidentification, part). 

Heterometrus (Chersonesometrus) phipsoni: 
Couzijn, 1978: 330, table 1; 1981: 153, 155, 
157-159, 169, 171, 180, fig. 59 (part); 
Tikader and Bastawade, 1983: 577, 646-651 
(part), figs. 1710-1724; Kovarik, 1992: 185; 
1998: 136 (part); Fet, 2000: 442 (part); 
Bastawade, 2002: 296 (part); Indra, 

2009; 142. 

Heterometrus (Chersonesometrus) collinus: 
Couzijn, 1981: 42, 75, 86, 155-157, 169, 171, 
192, table 7, figs, 50, 59; Tikader and 
Bastawade, 1983: 576, 625-630, figs. 1653- 
1667; Kovatik, 1998: 136; Fet, 2000: 441; 
Indra, 2001: 56, 58; 2009: 142. 

Heterometrus (Chersonesometrus) fulvipes: 
Couzijn, 1981: 40, 88, 123, 133-136, 139, 
140, 142, 149, 169, table 7, fig. 57 
(misidentification, part). 

Heterometrus (Chersonesometrus) phipsoni 
phipsoni: 1981: 43, 87, 148-151, 153, 170, 
171, 192, table 7 (part), figs. 47, 59 (part). 
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FIGURE 89. Chersonesometrus fulvipes (C.L. Koch, 
1837), comb. nov., 6 (AMNH), Khambatki Ghat, 
India, pedipalp patella: A. dorsal, B. retrolateral, and 
C, ventral aspects. Scale bar = 5 mm, 


Type MATERIAL: INDIA: Scorpio phipsoni: 
Lectotype [here designated]: 1 ¢6 (BMNH 
1879.7.3.2-3), Madras [Madras Presidency] 
[examined]. Tamil Nadu: Nilgiris Distr: Palam- 
naeus phipsoni collinus: Holotype 2, paratypes: 
1 2, 2 juv. d (BMNH 1894.8.21,4-7), Nilgiri 
Hills [11°25'N 76°30’E], W.M. Daly [exam- 
ined]. Salem Distr: Scorpio phipsoni: Paralec- 
totype [here designated]: 1 subad. ¢ (BMNH 
1879.7.3.2-3), Shevaroy Hills [11°47’N 78°12'E] 
[examined]. 

The type series of Scorpio phipsoni (BMNH 
1879.7.3.2-3) comprises two specimens, an 
adult male from “Madras” (presumably refer- 
ring to the former Madras Presidency) and 
labelled “Type male” and a subadult male from 
the Shevaroy Hills. Although Pocock (1893: 
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FIGURE 90. Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., ¢6 (AMNH), Khambatki Ghat, India, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


307-309) referred to both specimens in the 
description of S. phipsoni, a type was not speci- 
fied. Therefore, the two specimens are syntypes, 
as correctly noted by Fet (2000: 442). Couzijn 
(1981: 149) and Kovarik (2004: 34) incorrectly 
referred to the Madras specimen as the holo- 
type of S. phipsoni, Couzijn (1981: 134) incor- 
rectly listed the subadult male from Shevaroy 


Hills under H. (C.) fulvipes (i.e., a misidentifica- 
tion) and referred to it as a type of S. phipsoni 
(an opinion repeated by Fet, 2000: 439), and 
Kovarik (2004: 34) incorrectly referred to the 
specimen as a paratype female of S. phipsoni. 
The adult male and subadult male are hereby 
designated as the lectotype and paralectotype of 
Scorpio phipsoni. 
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FIGURE 91. Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov., 2 (AMNH), Khambatki Ghat, India, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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The type series of Palamnaeus phipsoni callinus 
(BMNH 1894.8.21.4-7) comprises two females 
and two juvenile males from the Nilgiri Hills. In 
the brief original description, Pocock (1900a: 95) 
provided measurements of the total length, cara- 
pace, and metasoma for the “type from Nilgiri 
Hills” but did not specify which specimen was the 
holotype. Pocock (1900a) also compared charac- 
ters of the male and female. Couzijn (1981: 155), 
Fet (2000: 441) and Kovarik (2004; 34) referred to 
a holotype female and a paratype female. Fet 
(2000) noted “also description of d In the 
absence of evidence to the contrary, it is assumed 
that the holotype female was correctly identified 
by previous workers and the two juvenile males 
are paratypes of P p. collinus. 

DraGnosis: Deccanometrus phipsoni may be 
separated from other species of Deccanometrus 
as follows. The carapace is markedly dorsoven- 
trally compressed (fig. 19E, F) in D, phipsoni 
but moderately dorsoventrally compressed, the 
lateral surfaces sloping gently in D. obscurus 
and vaulted, the lateral surfaces sloping moder- 
ately, in D. latimanus and D. xanthopus. The 
median notch in the carapace anterior margin 
is deeply excavated in D. phipsoni but shallow in 
D. liurus. The superciliary carinae are higher 
than the median ocelli in D, phipsoni, but lower 
than the ocelli in all other species except D. lat- 
imanus, D. liurus, and D, ubicki. The interocular 
suture is present in D. phipsoni but absent in D. 
liurus. The carapace interocular surface is gran- 
ular along the median longitudinal and anterior 
bifurcated sulci only in the male and female 
(fig. 19E, F) of D. phipsoni, whereas the frontal 
lobes and medial region are granular, with 
smooth areas, in the male and female of D. 
ubicki, and the female of D. bengalensis and D. 
xanthopus, or partially to entirely granular in 
the male of D, xanthopus, The carapace postero- 
lateral surfaces of the female are smooth or 
nearly so in D. phipsoni but granular in D. ben- 
galensis, D. latimanus, and D. liurus. The chelic- 
eral movable finger prodistal (DI) and 
retrodistal (DE) teeth are aligned longitudinally 
and not opposable in D. phipsoni, but oppos- 
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able, i.e., forming a bicusp, in D. liurus and D. 
ubicki, The pedipalps of the adult male are long, 
with femur length : posterior carapace width 
ratio (FL:PCW) 2 0.80 and femur length ; cara- 
pace length ratio (FL:CL) = 0.76 (fig. 135A, B) 
in D. phipsoni but short, with FL:PCW < 0.77, 
FL:CL < 0.74 in D, latimanus, The pedipalp 
femur prodorsal carina is present and distinct 
in D. phipsoni but absent or obsolete in D. liurus 
and D. xanthopus. The pedipalp patella dorso- 
median carina of the female is entirely to pre- 
dominantly granular in D, phipsoni but absent 
or obsolete in D. latimanus, D. liurus, and D. 
ubicki. The patella retrodorsal carina of the 
female is as strongly developed as or more 
strongly developed than the retromedian cari- 
nae in D, phipsoni but absent or obsolete in all 
other species except D. obscurus. The retrome- 
dian carinae of the female are granular in D. 
phipsoni but absent or obsolete in D, latimanus, 
D. liurus, D. ubicki, and D. xanthopus. The 
patella dorsal, retrodorsal, and retroventral 
intercarinal surfaces are granular (fig. 136) in D, 
phipsoni but smooth or nearly so in all other 
species except D. obscurus. The pedipalp chela 
is infuscate and similar in color to the femur 
and patella in D. phipsoni but immaculate and 
paler than the femur and patella in D. latima- 
nus, D, liurus, and D. xanthopus. The chela of 
the adult male is moderately to densely setose 
(fig. 137) in D. phipsoni but sparsely setose in D. 
latimanus. The chela manus promedian carina 
of the female is granular (fig. 138) in D. phip- 
soni but absent or obsolete in D, latimanus and 
D. xanthopus. The maximum distance between 
the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is less than the 
maximum distance between the dorsal second- 
ary and digital carinae (DSC-DC) in the male 
and female of D, phipsoni whereas the DMC- 
DSC is similar to the DSC-DC in the male and 
female of D. xanthopus, and the female of D. 
obscurus, and greater than the DSC-DC in the 
male and female of D. latimanus, The chela 
manus dorsal intercarinal surface is finely to 
coarsely granular, without reticulation (figs. 
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137, 138) in D. phipsoni, finely to coarsely gran- 
ular and shallowly reticulate in D. bengalensis, 
D. latimanus, D. liurus, and D. xanthopus, and 
smooth and shallowly reticulate in D. ubicki. 
The manus retrolateral intercarinal surfaces are 
granular in D. phipsoni but smooth or nearly so 
in D. ubicki. The legs are very dark or heavily 
infuscate (fig. 135) in D. phipsoni but pale or 
very lightly infuscate in D. latimanus, D. liurus, 
D. ubicki, and D. xanthopus. Macroseta st on the 
retroventral surfaces of the basitarsi is spini- 
form on legs I-III (fig. 46I-L) in D. phipsoni 
and on legs I and II in D. bengalensis but seti- 
form on legs I-III in D. latimanus, D. liurus, 
and D. xanthopus and on leg III in D. bengalen- 
sis; sb on the retroventral surfaces of the 
basitarsi is spiniform on legs I and II in D. phi- 
psoni, setiform on legs I and II in D. latimanus, 
and setiform on leg I, and setiform or spiniform 
on leg II in D. xanthopus; st on the proventral 
surface of the basitarsus of leg III is setiform in 
D. phipsoni but spiniform in all other species 
except D. obscurus; sb on the retrolateral surface 
of the basitarsus of leg II is spiniform in D. phi- 
psoni but setiform in D. latimanus. The latero- 
distal lobes on the telotarsi of legs I-IV each 
bear only two spiniform macrosetae in D. phip- 
soni but three or more in D. latimanus. ‘The 
angle of the pectinal first proximal median 
lamella (scape) is > 90° but < 180° in the male 
and female (fig. 33E, F) of D. phipsoni, and 
approximately 90° in the male of D. latimanus, 
D. liurus, and D. xanthopus, and the male and 
female of D. ubicki. The mesial surfaces of 
mesosomal tergites I-VI are smooth in the male 
and the lateral surfaces granular in the female 
of D. phipsoni, whereas the mesial surfaces are 
granular in the male of D. xanthopus, and the 
lateral surfaces smooth in the female of D. lat- 
imanus, D. liurus, D. ubicki, and D. xanthopus. 
The ventral surface of mesosomal sternite VII 
bears a pair of weakly developed ventrolateral 
carinae in D. phipsoni but two pairs of moder- 
ately to strongly developed ventrosubmedian 
and ventrolateral carinae in D. latimanus, D. 
liurus, D. ubicki, and D. xanthopus. The dorso- 
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FIGURE 93. Chersonesometrus hendersoni, sp. nov., 
holotype 2 (AMNH), Sanapura, India, pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 


submedian carinae of metasomal segments I- 
IV are granular or costate-granular (fig. 64C) in 
D. phipsoni, costate in D. latimanus, and obso- 
lete in D. liurus. The ventrosubmedian and ven- 
trolateral carinae of metasomal segments I-IV 
are more strongly developed on segments III 
and IV than on IJ and II (fig. 66C) in D. phipsoni 
but more strongly developed on segments I and 
II than on III and IV in D. latimanus, D. liurus, 
D. ubicki, and D. xanthopus. The lateral carinae 
are partial on metasomal segments | and V (fig. 
65C) in D. phipsoni but vestigial on I in D. 
liurus and D. ubicki, and absent or obsolete on 
V in D. latimanus, D. liurus, and D. ubicki. The 
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FIGURE 94. Chersonesometrus hendersoni, sp. nov., holotype 2 (AMNH), Sanapura, India, pedipalp chela: A. 
retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 95. Chersonesometrus madraspatensis (Pocock, 1900), comb. nov., habitus: A, C. dorsal and B, D. 
ventral aspects. A, B. 56 (CAS 9071142). C, D. 2 (CAS 9071143). Scale bars = 10 mm. 





2020 


dorsolateral carinae of metasomal segment V 
are strong and continuous in D. phipsoni but 
weak and discontinuous to absent in D. latima- 
nus, D. liurus, and D. xanthopus. The width of 
the telson vesicle is approximately equal to or 
less than the width of metasomal segment V in 
the male (figs. 64C, 66C) of D. phipsoni but 
greater than the width of segment V in the male 
of D. latimanus, D. liurus, D. ubicki, and D. 
xanthopus. 

DISTRIBUTION: This species is endemic to 
India (fig. 117) and has been recorded in the 
states of Andhra Pradesh, Chhattisgarh, Karna- 
taka, Madhya Pradesh, Maharashtra, and Tamil 
Nadu (table 1). Its distribution is allopatric with 
that of D. obscurus. 

EcoLocy: Deccanometrus phipsoni inhabits 
primary evergreen forests at 550-900 m eleva- 
tion on the slopes of the Western Ghats and the 
Eastern Ghats (fig. 7G). The habitus is consistent 
with the fossorial, semilithophilous ecomor- 
photype (Prendini, 2001b). The dorsoventral 
compression of this species is consistent with 
observations that it constructs scrapes or shal- 
low burrows under stones (Z. Mirza, personal 
commun.). 

REMARKS: This species, previously placed in 
subgenus Chersonesometrus of Heterometrus by 
various authors (e.g., Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), is newly accommo- 
dated in Deccanometrus, gen. nov., based on a 
phylogenetic analysis (fig. 10). 

The following synonym is currently recog- 
nized: Palamnaeus phipsoni collinus Pocock, 
1900 = Deccanometrus phipsoni (Pocock, 1893), 
comb. nov., synonymized by Kovarik (2004). 
Although described as a subspecies, P. p. collinus 
was elevated to the rank of species, as Heterome- 
trus (Chersonesometrus) collinus, by Couzijn 
(1981), a decision upheld by Tikader and 
Bastawade (1983) and Fet (2000) until it was 
synonymized with H. phipsoni by Kovarik 
(2004). According to Pocock (1900a) and con- 
firmed in the redescription of Tikader and 
Bastawade (1983), P. p. collinus is smaller (the 
holotype is 81.75 mm total length) with a shorter 
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metasoma and more granular pedipalp chela 
than Scorpio phipsoni. Other differences include 
a lower pectinal tooth count in P p. collinus, 
with 12/12 or 12/13 teeth according to Couzijn 
(1981) compared to S. phipsoni, with 13-15 
teeth; and lower counts of pro- and retroventral 
spiniform macrosetae on the telotarsi, with 4/5 
and 4/5—6 on legs III and IV, respectively, in P 
p. collinus compared to 5-7 on legs I-IV in S. 
phipsoni, according to Tikader and Bastawade 
(1983), differences that do not merit their recog- 
nition as distinct taxa. Comparison of the type 
series of S. phipsoni and P. p. collinus reinforced 
the conclusion that they are conspecific. 

MATERIAL EXAMINED: INDIA: 1 6, 1 subad. @ 
(BMNH), 1 2 (BMNH 1891.8.27.1), 1 6 (ZMH A939 
ex BMNH). Andhra Pradesh: Prakasam Distr.: Podili 
[15°36’N 79°37'E], 16.i.1967, D.E. Johnson, ex Stahnke 
coll., 1 ¢ (CAS 9070409 [ASU 67-104]). Chhattisgarh: 
“Indes anglaises (Provinces centrales)” [Central Prov- 
inces of British India], 1915, G. Babault, 2 6,6 2,1 
subad. 3, 2 subad. 2, 1 juv. d (MNHN RS 0080), 
Chilpy, 19.iii.1914, G. Babault, 24 juv. (MNHN RS 
0103); Rajadhar [21°43’N 82°00'E], 1915, G. Babaullt, 1 
juv. 2 (MNHN RS 0111). Bilaspur Distr.: Billespoor 
[Bilaspur, 22°05’N 82°08’E], northern India, iv.1871, 
M.M. Carleton, 1 2 (MCZ 88165). Odisha: Koraput 
Distr: Pottangi [18°34’N 82°58’E], 13 mi. SE, 550 m, 
4.111962, E.S. Ross and D.Q. Cavagnaro, 1 subad. ¢ 
(CAS 9070417). Tamil Nadu: Salem Distr.: Yercauda, 
Sheveroy Hills [11°47’N 78°12’E], J.R. Henderson, 1 °, 
1 subad. 6, 2 juv. d, 2 juv. 2 (BMNH 1894.10.24.9-12); 
Yercaud [11°46’N 78°14’E], 4000 ft., 6.iii.1962, E.S. 
Ross and D.Q. Cavagnaro, 1 subad. 6, 1 juv. d, 1 juv. 
2 (CAS 9070416). 


Deccanometrus ubicki (Kovarik, 2004), 
comb. nov. 


Figures 10, 21A, B, 35A, B, 48E-H, 64F, 655, 
66F, 118, 139-141, table 1 


Heterometrus ubicki Kovatik, 2004: 1, 7, 46, 47, 
51-53, tables 1-3, fig. 30; 2009: 35, 36, 45, 48, 
49, 96, 99, tables 1, 2, figs. 160-167, 186, 187. 


TyPE MATERIAL: INDIA: Puducherry: Karai- 
kal Distr. Heterometrus ubicki: Holotype ¢ 
(FKPC), Karaikal [10°56’N 79°50’E], 2003, 
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T.R.S.N. Paratypes: 1 & (CAS); 1 2 (FKPC), 
Karaikal, 2003, T.R.S.N.. 9 d, 2 @ paratypes 
(FKPC), same data, except: 2002-2003, 8 d,15 2, 
2 im., 1 juv, (FKPC), same data, except: x.2003- 
v.2004; 1 2 (CAS 9071138 [ASU 63-1114]), Kari- 
kal [Karaikal], Madras, viii.1962, P.S. Nathan, ex 
Stahnke coll. [examined], 1 2 (CAS 9071135 
[ASU 63-1122]), same data, except: ix.1962 
[examined], 2 2 (CAS), same data, except: x.1962, 
1 3 (CAS 9081136 [ASU 63-1138]), same data, 
except: vi,1963 [examined], 3 2, 1 subad, 2 (CAS 
90711339 [ASU 63-1142/46/47]), same data, 
except: vii.1963 [examined], 2 2 (CAS), same 
data, except: viii.1963, 1 2 (CAS), same data, 
except: viii.1964; 1 2 (CAS 9071137 [ASU 
63-1114]), Karikal territory, Kurumbargum 
[Kurumbagaram, 10°59'N 79°46’E] P.O. [Post 
Office], Tanjore Distr., i.1954, P.S. Nathan, ex 
Stahnke coll. [examined], 3 juv. (CAS), same data, 
except: vii.1954, 1 2 (CAS), same data, except: 
12.vii.1954. 

Kovarik (2004) lists two female paratypes col- 
lected on viii.1962 and deposited in CAS, However, 
only one specimen with that date could be found in 
the CAS collection and the 2002-2004 collection 
dates cited for the 39 specimens labelled “FKPC” 
are at least 25 years after the collector, TR. Susai 
Nathan (T.R,S.N.), ceased to be active (L.A, 
Esposito and D. Ubick, personal commun.). 

DiaGcnosis: Deccanometrus ubicki may be 
separated from other species of Deccanometrus 
as follows. The carapace is moderately dorso- 
ventrally compressed, the lateral surfaces slop- 
ing gently (fig. 21A, B), in D, ubicki but 
vaulted, the lateral surfaces sloping moder- 
ately, in D. latimanus and D. xanthopus. The 
median notch in the carapace anterior margin 
is deeply excavated in D. ubicki but shallow in 
D, liurus, The superciliary carinae are lower 
than the median ocelli in D. ubicki, but higher 
than the ocelli in all other species except D. 
latimanus and D. liurus. The interocular suture 
is present in D. ubicki but absent in D. liurus. 
The frontal lobes and medial region of the 
carapace interocular surface are granular, with 
smooth areas, in the male and female (fig. 
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21A, B) of D. ubicki, whereas the interocular 
surface is granular along the median longitu- 
dinal and anterior bifurcated sulci only in the 
male and female of D. latimanus, D. liurus, D. 
obscurus, and D. phipsoni, and the male of D. 
bengalensis, and the frontal lobes and medial 
region are partially to entirely granular in the 
male of D. xanthopus. The carapace posterolat- 
eral surfaces of the female are smooth or 
nearly so in D. ubicki but granular in D. ben- 
galensis, D. latimanus, and D. liurus. The che- 
liceral movable finger prodistal (DI) and 
retrodistal (DE) teeth are opposable, i.e., form- 
ing a bicusp, in D. ubicki, but aligned longitu- 
dinally and not opposable in all other species 
except D. liurus. The pedipalps of the adult 
male are long, with femur length : posterior 
carapace width ratio (FL:PCW) => 0.80 and 
femur length : carapace length ratio (FL:CL) = 

.76 (fig. 139A, B) in D, ubicki but short, with 
FL:PCW < 0.77, FL:CL < 0.74 in D. latimanus. 
The pedipalp femur prodorsal carina is present 
and distinct in D. ubicki but absent or obsolete 
in D, liurus and D, xanthopus, The pedipalp 
patella dorsomedian carina of the female (fig. 
140) is absent or obsolete in D. ubicki, but 
entirely to predominantly granular in D. ben- 
galensis, D, obscurus, D, phipsoni, and D, xan- 
thopus. The patella retrodorsal carina of the 
female (fig. 140) is absent or obsolete in D. 
ubicki but as strongly developed as or more 
strongly developed than the retromedian cari- 
nae in D. obscurus and D. phipsoni. The retro- 
median carinae of the female are absent or 
obsolete in D. ubicki but granular in D. benga- 
lensis, D. obscurus, and D, phipsoni. The patella 
dorsal, retrodorsal, and retroventral intercari- 
nal surfaces of the female are smooth or nearly 
so in D, ubicki but granular in D, obscurus and 
D, phipsoni, The pedipalp chela is infuscate 
and similar in color to the femur and patella in 
D, ubicki but immaculate and paler than the 
femur and patella in D, latimanus, D. liurus, 
and D. xanthopus, The pedipalp chela of the 
adult male is moderately to densely setose (fig. 
141A) in D. ubicki but sparsely setose in D. 
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xanthopus. The chela manus promedian carina 
of the female is granular (fig. 141B-D) in D. 
ubicki but absent or obsolete in D. latimanus 
and D, xanthopus. The maximum distance 
between the dorsomedian and dorsal second- 
ary carinae (DMC-DSC) of the chela manus is 
less than the maximum distance between the 
dorsal secondary and digital carinae (DSC- 
DC) in the male and female of D. ubicki 
whereas the DMC-DSC is similar to the DSC- 
DC in the male and female of D. xanthopus, 
and the female of D, obscurus, and greater than 
the DSC-DC in the male and female of D. lat- 
imanus. The chela manus dorsal intercarinal 
surface is smooth and shallowly reticulate (fig, 
141) in D. ubicki, finely to coarsely granular 
and shallowly reticulate in D. bengalensis, D. 
latimanus, D, liurus, and D. xanthopus, and 
finely to coarsely granular, without reticula- 
tion in D, obscurus and D, phipsoni, The manus 
retrolateral intercarinal surfaces are smooth or 
nearly so in D. ubicki but granular in all other 
species, The legs are pale or very lightly infus- 
cate (fig. 139) in D. ubicki but very dark or 
heavily infuscate in D. bengalensis, D. obscu- 
rus, and D. phipsoni. Macroseta st on the ret- 
roventral surfaces of the basitarsi is spiniform 
on legs I-III (fig. 48E-H) in D. ubicki and on 
legs I and II in D. bengalensis but setiform on 
legs I-Iin D. latimanus, D. liurus and D, xan- 
thopus and on leg II in D, bengalensis; sb on 
the retroventral surfaces of the basitarsi is spi- 
niform on legs J and I in D. ubicki, setiform 
on legs I and II in D. latimanus, and setiform 
on leg I, and setiform or spiniform on leg I in 
D, xanthopus; st on the proventral surface of 
the basitarsus of leg HI is spiniform in D. 
ubicki but setiform in D. obscurus and D. phi- 
psoni; sb on the retrolateral surface of the 
basitarsus of leg III is spiniform in D. ubicki 
but setiform in D. latimanus. The laterodistal 
lobes on the telotarsi of legs I-IV each bear 
only two spiniform macrosetae in D. ubicki but 
three or more in D, latimanus. The angle of the 
pectinal first proximal median lamella (scape) 
is approximately 90° in the male and female 





FIGURE 96. Chersonesometrus madraspatensis 
(Pocock, 1900), comb. nov., d (CAS 9071142), pedi- 
palp patella: A. dorsal, B. retrolateral, and C. ventral 
aspects, Scale bar = 5 mm, 


(fig. 35A, B) of D. ubicki, > 90° but < 180° in 
the male and female of D. bengalensis, D. 
obscurus, and D, phipsoni, and the female of D. 
latimanus and D. liurus, and 90° to 180° in the 
female of D. xanthopus. The mesial surfaces of 
mesosomal tergites I-VI are smooth in the 
male and the lateral surfaces smooth in the 
female of D. ubicki, whereas the mesial sur- 
faces are granular in the male of D. xanthopus, 
and the lateral surfaces granular in the female 
of D, bengalensis, D, obscurus and D, phipsoni. 
The ventral surface of mesosomal sternite VII 
bears two pairs of moderately to strongly 
developed ventrosubmedian and ventrolateral 
carinae in D. ubicki and a pair of weakly devel- 
oped ventrolateral carinae in D. bengalensis, D. 
obscurus, and D. phipsoni. The dorsosubme- 
dian carinae of metasomal segments I-IV are 
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FIGURE 97. Chersonesometrus madraspatensis (Pocock, 1900), comb. nov., 6 (CAS 9071142), pedipalp chela: 
A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


granular or costate-granular (fig. 64F) in D. 
ubicki, costate in D. latimanus, and obsolete in 
D. liurus. The ventrosubmedian and ventrolat- 
eral carinae of metasomal segments I-IV are 
more strongly developed on segments I and II 
than on III and IV (fig. 66F) in D. ubicki but 
more strongly developed on segments III and 
IV than on I and IJ in D. bengalensis, D. obscu- 
rus and D. phipsoni. The lateral carinae are 
vestigial on metasomal segment I and absent 
or obsolete on segment V (fig. 65F) in D. 


ubicki but partial on I in D. latimanus, and on 
I and V in D. bengalensis, D. obscurus, D. phi- 
psoni, and D. xanthopus. The dorsolateral cari- 
nae of metasomal segment V are strong and 
continuous in D. ubicki but weak and discon- 
tinuous to absent in D. latimanus, D. liurus, 
and D. xanthopus. The telson is paler than 
metasomal segment V in D. ubicki but as dark 
as segment V in D. latimanus. The width of the 
telson vesicle is greater than the width of 
metasomal segment V in the male of D. ubicki 
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FIGURE 98. Chersonesometrus madraspatensis (Pocock, 1900), comb. nov., 2 (CAS 9071143), pedipalp chela: 
A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


but approximately equal to or less than the 
width of segment V in the male of D. benga- 
lensis, D. obscurus, and D. phipsoni. 

REMARKS: This species is newly accommo- 
dated in Deccanometrus, gen. nov., based on a 
phylogenetic analysis (fig. 10). 


DISTRIBUTION: This species is only known 
from the Karaikal District of the union territory 
of Puducherry, India (fig. 118, table 1). 

Eco.oecy: Although no data are available on 
the ecology of this species, the habitus is consis- 
tent with the fossorial, pelophilous ecomorphot- 
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ype (Prendini, 2001b). The dorsoventral 
compression of this species suggests that it exca- 
vates burrows under stones. 

CONSERVATION Status: This habitat of this 
species has been extensively modified and it may 
be extinct. 

MATERIAL EXAMINED: INDIA: Puducherry: 
Karaikal Distr.: Karum, Kurum Bagaram [Kurumbaga- 
ram, 10°59’N 79°46’E], 7.ii.1947, PS. Nathan, 1 subad. 
2? (AMNH). 


Deccanometrus xanthopus (Pocock, 1897), 
comb. nov. 


Figures 7A, C, 8H, 9C, 10, 20C, D, 34C, D, 
47E-H, 64G, 65G, 66G, 118, 127C-F, 142-144, 
table 1 


Palamnaeus xanthopus Pocock, 1897: 116; 1900a: 
85, 92; Tikader, 1973: 263. 

Heterometrus xanthopus: Kraepelin, 1899: 110, 
115; Takashima, 1945: 93; Khatavkar and 
More, 1990: 79-81, figs. 1-4; Kovarik, 2004: 
1, 49-52, tables 2, 3, fig. 32; 2009: 35, 36, 46, 
48, 49, 98, 100, tables 1, 2, figs. 174-179, 
202, 203; Javed et al., 2010a: 147; Pande et 
al., 2012: 2382-2385, 2387, table 1, image 
10; Patil and Shah, 2012a: 139-141, figs. 
1-7; 2012b: 491-493, fig. 1; Tahir and 
Prendini, 2014: 9. 

Heterometrus (Chersonesometrus) xanthopus: 
Couzijn, 1981: 41, 87, 133, 136-138, 169, 
192, table 7, figs. 40, 57; Tikader and 
Bastawade, 1983: 576, 609-614, figs. 1609- 
1624; Kovarik, 1998: 137; Fet, 2000: 441; 
Bastawade, 2002: 296. 

Heterometrus telanganaensis Javed et al., 2010a: 
143-148, table 1, figs. 1-8; syn. nov. 


TyPE MATERIAL: INDIA: Maharashtra: 
Satara Distr: Palamnaeus xanthopus: Lectotype 
3, paralectotypes: 1 2, 2 subad. d [BNHS 707], 
1 subad. 2 [BNHS 703] (BMNH 1896.9.26.88-91 
[BNHS 700, 703]), Kadao Tal (Satara) [Khatav, 
17°39'N 74°22’E], S. Dekhan, Bombay [Bombay 





FIGURE 99. Chersonesometrus nathanorum, sp. nov., 
subad. ¢ holotype (MNHN RS 3145), pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 


Presidency], A.D. Wilkins [examined]. Telan- 
gana: Jayashankar Bhupalpally Distr.: Heterome- 
trus telanganaensis: Holotype °, paratypes: 1 
subad. 3, 1 subad. 2 (ZSI/FBRC/A-30-32), 
Regonda, 18°14'N 79°49'E, Warangal District, 
24.ix.2010 and 27.x.2010, N. Goud. 

Diacnosis: Deccanometrus xanthopus may 
be separated from other species of Deccanome- 
trus as follows. The carapace is vaulted, the lat- 
eral surfaces sloping moderately (fig. 20C, D), 
in D. xanthopus but slightly to markedly dorso- 
ventrally compressed, the lateral surfaces slop- 
ing gently, in all other species except D. 
latimanus. The median notch in the carapace 
anterior margin is deeply excavated in D. xan- 
thopus but shallow in D. liurus. The superciliary 
carinae are higher than the median ocelli in D. 
xanthopus, but lower than the ocelli in all other 
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FIGURE 100. Chersonesometrus nathanorum, sp. nov., subad. d holotype (MNHN RS 3145), pedipalp pedi- 
palp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


species except D. latimanus, D. liurus and D. 
ubicki. The interocular suture is present in D. 
xanthopus but absent in D. liurus. The frontal 
lobes and medial region of the carapace interoc- 
ular surface are partially to entirely granular in 
the male (fig. 20C) or granular, with smooth 
areas, in the female (fig. 20D) of D. xanthopus, 
whereas the interocular surface is granular 


along the median longitudinal and anterior 
bifurcated sulci only in the male and female of 
D. latimanus, D. liurus, D. obscurus, and D. phi- 
psoni, and the male of D. bengalensis, and the 
frontal lobes and medial region are granular, 
with smooth areas, in the male of D. ubicki. The 
carapace posterolateral surfaces of the female 
are smooth or nearly so in D. xanthopus but 
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granular in D. bengalensis, D. latimanus, and D. 
liurus, The cheliceral movable finger prodistal 
(DI) and retrodistal (DE) teeth are aligned lon- 
gitudinally and not opposable in D, xanthopus, 
but opposable, i.e., forming a bicusp, in D. 
liurus and D. ubicki. The pedipalps of the adult 
male are long, with femur length ; posterior 
carapace width ratio (FL:PCW) = 0.80 and 
femur length : carapace length ratio (FL:CL) = 
0.76 (fig. 127C, D) in D. xanthopus but short, 
with PL:PCW < 0.77, FL:CL < 0.74 in D. latima- 
nus. The pedipalp femur prodorsal carina is 
absent or obsolete in D. xanthopus but present 
and distinct in all other species except D. liurus. 
The pedipalp patella dorsomedian carina of the 
female (fig. 142) is entirely to predominantly 
granular in D. xanthopus but absent or obsolete 
in D. latimanus, D, liurus, and D, ubicki. The 
patella retrodorsal carina of the female (fig. 
142) is absent or obsolete in D, xanthopus but 
as strongly developed as or more strongly 
developed than the retromedian carinae in D. 
obscurus and D. phipsoni. The retromedian cari- 
nae of the female are absent or obsolete in D. 
xanthopus but granular in D. bengalensis, D. 
obscurus, and D, phipsoni. The patella dorsal, 
retrodorsal, and retroventral intercarinal sur- 
faces of the female are smooth or nearly so in 
D. xanthopus but granular in D. obscurus and D. 
phipsoni. The pedipalp chela is immaculate and 
paler than the femur and patella in D, xantho- 
pus but infuscate and similar in color to the 
femur and patella in D. bengalensis, D. obscurus, 
D, phipsoni and D, ubicki. The pedipalp chela of 
the adult male is sparsely setose (fig. 143A) in 
D. xanthopus but moderately to densely setose 
in all other species. The chela manus promedian 
carina of the female is absent or obsolete in D. 
xanthopus (fig. 144B) but present and granular 
in all other species except D. latimanus. The 
maximum distance between the dorsomedian 
and dorsal secondary carinae (DMC-DSC) of 
the chela manus is similar to the maximum dis- 
tance between the dorsal secondary and digital 
carinae (DSC-DC) in the male and female of D. 
xanthopus whereas the DMC-DSC is less than 
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the DSC-DC in the male of D. obscurus, and 
the male and female of D. bengalensis, D. liurus, 
D. phipsoni, and D, ubicki, and greater than the 
DSC-DC in the male and female of D, latima- 
nus. The chela manus dorsal intercarinal surface 
is finely to coarsely granular and shallowly 
reticulate (fig. 143) in D. xanthopus, smooth 
and shallowly reticulate in D. ubicki, and finely 
to coarsely granular, without reticulation in D. 
obscurus and D, phipsoni, The manus retrolat- 
eral intercarinal surfaces are granular in D. xan- 
thopus but smooth or nearly so in D. ubicki. The 
legs are pale or very lightly infuscate (figs. 9C, 
127C-F) in D. xanthopus but very dark or heav- 
ily infuscate in D. bengalensis, D. obscurus, and 
D. phipsoni. Macroseta st on the retroventral 
surfaces of the basitarsi is setiform on legs I-HI 
(fig. 47E-H) in D, xanthopus but spiniform on 
legs I-IIl in D. obscurus, D. phipsoni, and D. 
ubicki, and spiniform on legs I and II and seti- 
form on III in D, bengalensis; sb on the retro- 
ventral surfaces of the basitarsi is setiform on 
leg I, and setiform or spiniform on leg II in D, 
xanthopus, setiform on legs I and II in D. lat- 
imanus, and spiniform on legs I and II in the 
other species; st on the proventral surface of the 
basitarsus of leg II is spiniform in D. xanthopus 
but setiform in D, obscurus and D, phipsoni; sb 
on the retrolateral surface of the basitarsus of 
leg If] is spiniform in D. xanthopus but setiform 
in D. latimanus. The laterodistal lobes on the 
telotarsi of legs I-IV each bear only two spini- 
form macrosetae in D. xanthopus but three or 
more in D, latimanus. The angle of the pectinal 
first proximal median lamella (scape) is approx- 
imately 90° in the male (fig. 34C) of D, xantho- 
pus and > 90° but < 180° in the male of D. 
bengalensis, D. obscurus, and D. phipsoni. The 
mesial surfaces of mesosomal tergites I-VI are 
granular in the male and the lateral surfaces 
smooth in the female of D. xanthopus, whereas 
the mesial surfaces are smooth in the male and 
the lateral surfaces granular in the female of D. 
bengalensis, D. obscurus, and D, phipsoni, and 
the mesial surfaces smooth in the male of D. 
latimanus, D. liurus, and D. ubicki. The ventral 
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surface of mesosomal sternite VII bears two 
pairs of moderately to strongly developed ven- 
trosubmedian and ventrolateral carinae in D. 
xanthopus and a pair of weakly developed ven- 
trolateral carinae in D. bengalensis, D. obscurus, 
and D. phipsoni. The dorsosubmedian carinae 
of metasomal segments I-IV are granular or 
costate-granular (fig. 64G) in D. xanthopus, 
costate in D. latimanus, and obsolete in D. 
liurus. The ventrosubmedian and ventrolateral 
carinae of metasomal segments I-IV are more 
strongly developed on segments I and II than 
on III and IV (fig. 66G) in D. xanthopus but 
more strongly developed on segments III and 
IV than on J and II in D. bengalensis, D. obscu- 
rus, and D. phipsoni. The lateral carinae are par- 
tial on metasomal segments I and V (fig. 65G) 
in D. xanthopus but vestigial on I in D. liurus 
and D. ubicki, and absent or obsolete on V in D. 
latimanus, D. liurus, and D. ubicki. The dorso- 
lateral carinae of metasomal segment V are 
weak and discontinuous to absent (fig. 64G) in 
D. xanthopus but strong and continuous in all 
other species except D. latimanus and D. liurus. 
The telson is paler than metasomal segment V 
in D. xanthopus but as dark as segment V in D. 
latimanus. The width of the telson vesicle is 
greater than the width of metasomal segment V 
in the male of D. xanthopus but approximately 
equal to or less than the width of segment V in 
the male of D. bengalensis, D. obscurus, and D. 
phipsoni. 

DISTRIBUTION: This species is endemic to 
India (fig. 118) and has been recorded only in the 
states of Maharashtra and Telangana (table 1). 

Eco.oey: Deccanometrus xanthopus inhabits 
a region of semiarid savanna, dominated by Aca- 
cia, Commiphora, Euphorbia, Sterculia, and 
Ziziphus trees, with a sparse grass layer on 
clayey-loam soils derived from volcanic basalt on 
the Deccan Plateau, at elevations of 300-930 m 
(fig. 7A, C; Javed et al., 2010a). The climate is 
predominately hot and dry, receiving approxi- 
mately 550 mm of precipitation annually, during 
the monsoon season from June to September. 
The burrowing biology of this fossorial, pelophi- 


lous species was described by Khatavkar and 
More (1990), Javed et al. (2010a) and Pande et al. 
(2012). The burrows, constructed in open 
ground, have oval, semicircular or crescent- 
shaped entrances, 2—2.5 cm x 1.5 cm (fig. 8H), 
and are 10-50 cm deep, usually almost vertical 
with a gradual turn, but sometimes tortuous, 
leading to a terminal chamber 8 cm in diameter. 
Whereas burrows are usually occupied by a sin- 
gle individual, those containing a female with 
her brood may have multiple entrances, each 
connecting, via a separate tunnel, to the main 
tunnel and terminal chamber (Javed et al., 
2010a). This species occurs in sympatry with the 
buthids Hottentotta pachyurus, Hottentotta tam- 
ulus, and Orthochirus bicolor, the scorpionid 
Chersonesometrus fulvipes, and the scorpiopid 
Neoscorpiops satarensis. 

REMARKS: This species, previously placed in 
subgenus Chersonesometrus of Heterometrus by 
various authors (e.g., Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), is newly accommo- 
dated in Deccanometrus, gen. nov., based on a 
phylogenetic analysis (fig. 10). 

Although the type material of H. telanga- 
naensis, described from Telangana, was not 
examined and compared directly with D. xantho- 
pus, described from Maharashtra, it is clearly 
conspecific with the latter, matching closely in 
size, coloration, shape and surface macrosculp- 
ture of the carapace and telson, and shape, cari- 
nation, and surface macrosculpture of the 
pedipalp chela. The only apparent morphological 
differences, in pectinal tooth counts (H. telanga- 
naensis: 3, 13/13, 2, 10/10; D. xanthopus: ¢, 
16/16, 2, 14/14) and pro- and retroventral spini- 
form macrosetal counts of the leg telotarsi (H. 
telanganaensis: 3—4/4 on legs I and II, 4/4—5 on 
II and IV; D. xanthopus: 4/5 on I and II, and 4/6 
on III and IV), fall within the normal range of 
geographical variation for Scorpionidae (Pren- 
dini, 2001a). The burrowing biology described 
for H. telanganaensis is also a precise match for 
D. xanthopus (Khatavkar and More, 1990; Javed 
et al., 2010a; Pande et al., 2012). Based on these 
deductions, the following new synonym is pre- 
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sented: Heterometrus telanganaensis Javed et al., 
2010 = Deccanometrus xanthopus (Pocock, 
1897), syn. nov. 

MATERIAL EXAMINED: INDIA: Maharashtra: 
Pune Distr.: Mayureshwar, ca. 2 km NW of Supe, 
18°21'N 74°22'E, 644-646 m, 29.xi.2009, R. Datta, 
mixed savanna on plain intersected by episodic washes, 
excavated from vertical burrows (ca. 30-50 cm deep) in 
open ground, clayey soil along drainage lines or near 
riverbed, 1 d, 1 2 (AMNH), same data, except: 676 m, 
1 juv. 2 (AMCC [LP 16814]). Satara Distr.: Khambatki 
Ghat, S of Khandala, on M.B.T. Road (Highway 47), 
18°01’N 74°01’E, 928 m, 17.xi.2004, S. Basi, steep 
slopes of rocky ridge, mixed, semiarid savanna, exca- 
vated from near-vertical burrows (ca. 15 cm deep) in 
open ground, 1 2 (AMNH), 1 juv. 6 (AMCC [LP 
13126]), 18°01’N 74°01'E, 937 m, dry savanna wood- 
land (mostly broadleaf) on steep mountain slope, exca- 
vated from burrows ca. 15 cm deep, almost vertical 
with gradual turn, in hard, reddish clayey-loam, 
30.xi.2006, P. Menon, 3 9, 1 subad. 9, 1 juv. 2 
(AMNH), 1 juv. @ (AMCC [LP 13971]), 902 m, 
29.xi.2009, R. Datta, broadleaf woodland with dense 
grass layer on clayey-loam soil, excavated from near 
vertical burrows (ca. 10-20 cm deep) in open ground 
on steep slope, 1 5, 4 2, 1 juv. d (AMNH), 1 juv. d 
(AMCC [LP 16813]). 


Gigantometrus Couzijn, 1978, stat. nov. 


Figures 2, 9D, 10, 18, 32, 49, 67A, B, 68A, B, 
69A, B, 145-156, table 1 


Heterometrus (Gigantometrus) Couzijn, 1978: 
330, type species by monotypy: Heterome- 
trus swammerdami Simon, 1872 [= Gigan- 
tometrus swammerdami (Simon, 1872) |; 
1981: 80, 81, 159, 161, 167, 168, 179-181, 
183, 186, 187, 192, table 14, figs. 21, 56, 66, 
68a; Tikader and Bastawade, 1983: 519, 520, 
561; Francke, 1985: 8, 18; Fet, 2000: 443; 
Prendini, 2000a: 44; Prendini et al., 2003: 
222, 252, appendix 1; Kovarik, 2004: 1, 2; 
Rossi, 2016a: 6-9, 25, figs. 3, 23. 

Heterometrus: Lourenco and Huber, 2002: 273; 
Kovarik, 2004: 1, 2, 49, 51, table 2 (part); 
2009: 34, 35, table 1 (part); Veronika et al., 
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2013: 70; Kovarik et al., 2016: 96, 100 (part); 
Aswathi and Sureshan, 2017: 9847 (part); 
Kovarik et al., 2019a: 1, 9, 12, fig. 53 (part). 


D1aGnosis: Gigantometrus may be separated 
from other Asian scorpionid genera as follows. 
The carapace is vaulted, the lateral surfaces slop- 
ing steeply (fig. 18) in Gigantometrus, but slightly 
to markedly dorsoventrally compressed, the lat- 
eral surfaces sloping gently, in all except two spe- 
cies of Deccanometrus, D. latimanus, and D. 
xanthopus, all except two species of Sahyadrime- 
trus, S. mathewi, and S. scaber, all except three 
species of Chersonesometrus, C. fulvipes, C. 
madraspatensis, and C. shivashankari, and three 
species of Srilankametrus, S. indus, S. pococki, and 
S. serratus. The carapace anterior margin is 
straight, with the frontal lobes evenly rounded or 
truncate (fig. 18) in Gigantometrus, whereas the 
anterior margin is concave, with the frontal lobes 
uneven and sloping medially in Heterometrus, 
Javanimetrus, Sahyadrimetrus, all except two spe- 
cies of Deccanometrus, D. latimanus and D. xan- 
thopus, and some species of Chersonesometrus. 
The carapace anterolateral margins converge grad- 
ually anteriorly in Gigantometrus but are subparal- 
lel anteriorly in Javanimetrus and Srilankametrus; 
the mediolateral margins converge markedly pos- 
teriorly (at the posterolateral sulci) in Gigantome- 
trus but diverge or converge slightly posteriorly (at 
the posterolateral sulci) in all other genera, and 
three species of Sahyadrimetrus, S. barberi, S. 
rugosus, and S. tikaderi. The carapace rostrolateral 
margin is entire in Gigantometrus but distinctly 
incised adjacent to the posterior lateral ocelli in 
Heterometrus. Anterocular extensions of the 
superciliary carinae are present in Gigantometrus 
but absent in Srilankametrus. The median ocelli 
are relatively small, the distance between them 
equal to or greater than the width of an ocellus in 
Gigantometrus but relatively large, the distance 
between them less than the width of an ocellus in 
Heterometrus; the median ocular tubercle is situ- 
ated anteromedially to medially, the distance from 
carapace anterior margin : carapace length 
(CAM:CL) 0.40-0.50 in Gigantometrus, but pos- 
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teromedially, CAM:CL 0,51-0.62 in Chersone- 
sometrus. The interocular suture is present in 
Gigantometrus but absent in Heterometrus, Java- 
nimetrus, Sahyadrimetrus, one species of Dec- 
canometrus, and two species of Srilankametrus. 
The carapace posterior sutures are present, 
extending past the median ocular tubercle, and 
connected anteriorly to the posterior bifurcations 
of the interocular suture in Gigantometrus; pres- 
ent, extending to the median ocular tubercle, and 
connected by a short cross-suture anterior to the 
postocular depression in Heterometrus; and absent 
in Javanimetrus, Sahyadrimetrus, and two species 
of Srilankametrus. The frontal lobes and medial 
region of the carapace interocular surface are 
granular with smooth areas in Gigantometrus 
whereas the interocular surface is entirely smooth 
in all except one species of Srilankametrus and 
some species of Heterometrus. The cheliceral mov- 
able finger prodistal (DI) and retrodistal (DE) 
teeth are unequal, with the DE tooth considerably 
smaller than the DI tooth, aligned longitudinally 
and not opposable in Gigantometrus, but oppos- 
able, ie., forming a bicusp, in two species of Dec- 
canometrus, D. liurus and D. ubicki, and subequal, 
with the DE tooth only slightly smaller than the 
DI tooth, and opposable in Heterometrus and 
some species of Chersonesometrus. The pedipalp 
patella dorsomedian carina of the female is 
entirely to predominantly granular or costate in 
Gigantometrus, but absent or obsolete in Het- 
erometrus, Javanimetrus, all except one species of 
Sahyadrimetrus, S. rugosus, and all except one spe- 
cies of Srilankametrus, S. caesar, The patella retro- 
median carinae of the female are absent or 
obsolete in Gigantometrus, but granular or costate 
in Chersonesometrus, three species of Deccanome- 
trus, D, bengalensis, D. obscurus, and D. phipsoni, 
two species of Srilankametrus, S, gravimanus and 
S. yaleensis, and three species of Sahyadrimetrus, 
S. barberi, S. rugosus, and. S. tikaderi. The promi- 
nent spiniform granule of the patella proventral 
carina is absent (figs. 149, 154) in Gigantometrus 
but present in Heterometrus, The patella dorsal, 
retrodorsal, and retroventral intercarinal surfaces 
of the female are smooth or nearly so in Gigan- 





FIGURE 103. Chersonesometrus pelekomanus (Couz- 
ijn, 1981), comb, nov., paratype 2 (SMF RII/329), 
pedipalp patella: A. dorsal, B. retrolateral, and C. 
ventral aspects. Scale bar = 5 mm. 


tometrus but granular in all species of Chersone- 
sometrus except C. nathanorum. The pedipalp 
chela of the adult male is sparsely setose in Gigan- 
tometrus but moderately to densely setose in Sahy- 
adrimetrus, all species of Deccanometrus except D. 
xanthopus, one species of Srilankametrus, and 
some species of Chersonesometrus. The distance 
between the chela manus dorsomedian and pro- 
median carinae or setal rows (ODMC-PMC) is 
slightly to markedly greater than the distance 
between the promedian and proventral carinae or 
setal rows (PMC-PVC) in Gigantometrus whereas 
the DMC-PMC is similar to the PMC-PVC in 
Heterometrus. The dorsomedian carina is continu- 
ous to the proximal edge of the manus in Gigan- 
tometrus but becomes obsolete proximally in 
Heterometrus, Javanimetrus,. Sahyadrimetrus, Sri- 


200 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY NO. 442 





FIGURE 104. Chersonesometrus pelekomanus (Couzijn, 1981), comb. nov., holotype d (SMF RII/1088/19), 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 105. Chersonesometrus pelekomanus (Couzijn, 1981), comb. nov., paratype 2 (SMF RII/329), pedi- 
palp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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lankametrus, and all species of Deccanometrus 
except D. obscurus and D. phipsoni. The proximal 
half of the chela manus dorsal secondary carina, 
distal half of the subdigital carina and distal third 
of the digital carina are closely adjacent in Gigan- 
tomentrus whereas the dorsal secondary, subdigi- 
tal, and digital carinae (or setal rows) are well 
separated along their entire length in all the other 
genera except Chersonesometrus. The dorsal sec- 
ondary and subdigital carinae of the male are 
present and entirely to predominantly granular in 
Gigantometrus but absent or obsolete in Dec- 
canometrus, Heterometrus, Javanimetrus, Sahya- 
drimetrus, two species of Chersonesometrus, C. 
bastawadei and C. fulvipes, and two species of 
Srilankametrus, S. indus and S. pococki. The dorsal 
secondary carina comprises a double row of sepa- 
rate or confluent granules in Gigantomentrus 
whereas it comprises a single row in Srilankame- 
trus. The chela manus digital and retromedian 
carinae are similarly developed (figs. 150, 151, 
155, 156) in Gigantometrus whereas the retrome- 
dian carina is more pronounced than the digital 
carina in Chersonesometrus. The retromedian 
carina of the male is entirely to predominantly 
granular in Gigantometrus but entirely to predom- 
inantly costate in Chersonesometrus, Srilankame- 
trus couzijni, S. gravimanus, and S. yaleensis, and 
absent or obsolete in Deccanometrus, Heterome- 
trus, Javanimetrus, Sahyadrimetrus, Srilankame- 
trus indus, and S. pococki. The depression in the 
dorsal surface of the chela manus, proximal to the 
fixed finger of the adult male, is absent or obsolete 
(figs. 150, 155) in Gigantometrus but present and 
distinct in Heterometrus. The chela manus dorsal 
surface is without reticulation in Gigantometrus 
but shallowly reticulate in Javanimetrus, Sahya- 
drimetrus, all except two species of Deccanome- 
trus, D. obscurus and D. phipsoni, and three species 
of Heterometrus, H. glaucus, H. laevigatus, and H. 
thorellii; the dorsal surface is finely to coarsely 
granular in Gigantometrus but smooth in Het- 
erometrus, Javanimetrus, two species of Sahya- 
drimetrus, S. kanarensis and S. tikaderi, and one 
species of Deccanometrus, D. ubicki. The chela 
manus retrolateral intercarinal surfaces are granu- 
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lar in Gigantometrus but smooth or nearly so in 
Heterometrus, Javanimetrus, and some species of 
Sahyadrimetrus. The chela manus ventral surface 
is flat, with the axes of the retroventral and ven- 
tromedian carinae in approximately the same 
plane in Gigantometrus but angled, with the axis 
of the retroventral carina ventral to the axis of the 
ventromedian carina in Javanimetrus, four species 
of Chersonesometrus, C. beccaloniae, C. hender- 
soni, C. pelekomanus, and C. tristis, and two spe- 
cies of Srilankametrus, S. indus and S. pococki. The 
pro- and retrolateral surfaces of the tibiae of legs 
I and II each bear a row of two or three spiniform 
macrosetae in Gigantometrus and scattered, seti- 
form macrosetae, not arranged in a definite row, 
in Heterometrus. Macroseta st on the retroventral 
surface of the basitarsus of leg I is spiniform (fig. 
49) in Gigantometrus but usually setiform in Het- 
erometrus, and sb on the retroventral surface of 
the basitarsus of leg III is setiform in Deccanome- 
trus but spiniform in Javanimetrus and Sahya- 
drimetrus. The pectinal first proximal median 
lamella (scape) of the female is distinctly angular, 
> 90° but < 180° (fig. 32) in Gigantometrus but 
straight or shallowly curved in Srilankametrus. 
The mesial surfaces of mesosomal tergites I-VI of 
the male are granular in Gigantometrus, but 
smooth in Heterometrus, Javanimetrus, Srilanka- 
metrus, all except one species of Deccanometrus, 
D. xanthopus, all except two species of Sahya- 
drimetrus, S. mathewi and S. scaber, and some 
species of Chersonesometrus. The lengths of meta- 
somal segments I and II are markedly greater than 
their respective widths (figs. 67A, B, 68A, B, 69A, 
B) in Gigantometrus but approximately equal to or 
less than their respective widths in all other gen- 
era. The ventrosubmedian and ventrolateral cari- 
nae are granular on metasomal segments I-IV, 
II-IV (costate on I), or III and IV (costate on I 
and II) (fig. 69A, B) in Gigantometrus but granular 
or costate-granular on segment IV only and cos- 
tate on segments I-III in all other genera, except 
two species of Heterometrus, H. laoticus and H. 
silenus. The ventral intercarinal surfaces of meta- 
somal segment IV are smooth in Gigantometrus 
but sparsely granular in Javanimetrus. The dorso- 
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FIGURE 106. Chersonesometrus shivashankari, sp. nov., habitus: A, C. dorsal and B, D. ventral aspects. A, B. 
holotype ¢ (BMNH), Bellahunsi, India. C, D. paratype 2 (BMNH), Hampasagar, India. Scale bar = 10 mm. 
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submedian carinae of metasomal segment V are 
partial (fig. 67A, B) in Gigantometrus but vestigial 
or absent in all other genera. The dorsal intercari- 
nal surface of segment V is granular in Gigan- 
tometrus but smooth in Deccanometrus, 
Heterometrus, Javanimetrus, Sahyadrimetrus, and 
some species of Chersonesometrus and Srilanka- 
metrus. The telson is paler than metasomal seg- 
ment V in Gigantometrus but as dark as segment 
V in most species. of Srilankametrus, and some 
species of Deccanometrus and. Heterometrus. The 
width of the telson vesicle is greater than the width 
of metasomal segment V in the female of Gigan- 
tometrus but approximately equal to or less than the 
width of segment V in the female of all other gen- 
era, and the vesicle is globose in Gigantometrus but 
elongate in Heterometrus, Javanimetrus, Sahya- 
drimetrus, and all except three species of Srilanka- 
metrus, S. indus, S. pococki, and S. serratus. 

INCLUDED SPEcIEs: This genus accommodates 
two species, formerly assigned to subgenus 
Gigantometrus of Heterometrus by various 
authors (Couzijn, 1981; Tikader and Bastawade, 
1983; Fet, 2000; Rossi, 2016a), that was recovered 
as a distinct lineage by phylogenetic analysis of 
morphological characters and DNA sequences 
from the nuclear and mitochondrial genomes 
(fig. 10): Gigantometrus swammerdami (Simon, 
1872), comb. nov., and Gigantometrus titanicus 
(Couzijn, 1981), comb, nov. et stat. rev. 

DIsTRIBUTION: The genus Gigantometrus is 
endemic to India and Sri Lanka (figs. 2, 145, 146, 
table 1). Its distribution overlaps those of most 
species of Deccanometrus except D. latimanus, 
and most species of Chersonesometrus and Sri- 
lankametrus, but appears to be allopatric with 
the species. of Sahyadrimetrus. 

EcoLtocy: The species of Gigantometrus 
inhabit broadleaf savanna, riverine thicket, scrub 
jungle, dry deciduous forest with bamboo thick- 
ets, subtropical lowland rainforest, and planta- 
tions at low elevations ranging from 30-375 m 
above sea level, Both are fossorial and pelophi- 
lous (Prendini, 2001b), excavating steep burrows, 
ca. 30-50 cm deep, in hard, sandy- or clayey- 
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loam soils, under or at the base of large stones, 
among the roots of trees, in earthen banks or 
rock walls, or inhabiting rock crevices, holes in 
tree trunks, or the burrows of other animals 
(Hull-Williams, 1986; Kovarik et al., 2016; 
Aswathi and Sureshan, 2017). Colonies of G. 
titanicus, comprising multiple individuals of 
both sexes and different ages, presumably kin, 
are commonly found inhabiting the shafts of 
large termitaria, often at considerable depths, 
and have been observed emerging to the surface 
en masse to gorge on winged alates leaving the 
nest after rain (unpublished data). 

CONSERVATION STATUS: One species, G, 
swammerdami, is occasionally available in the 
exotic pet trade. 

REMARKS: Gigantometrus Couzijn, 1978, stat. 
nov., originally created as a subgenus of Het- 
erometrus, subsequently synonymized with the 
latter (Kovarik, 2004), and then revalidated 
(Rossi, 2016a), is newly elevated to the rank of 
genus. This decision is based on phylogenetic 
position and not on “the larger chela” suggested 
as a diagnostic character by Rossi (2016a: 19). 


Gigantometrus swammerdami (Simon, 1872), 
comb. nov. 


Figures 9D, 10, 18A, B, 32A, B, 49A—D, 67A, 
68A, 69A, 145-151, table 1 


Scorpio afer (nec Scorpio afer Linnaeus, 1758): 
Herbst, 1800: 38-42, pl. I, fig. 1 (misidentifi- 
cation, part); Latreille, 1804: 120-122 (part). 

Buthus afer (nec Scorpio afer Linnaeus, 1758): 
C.L. Koch, 1836: 17-19, pl. LXXIX, fig. 175 
(misidentification, part); 1850: 87 (misiden- 
tification, part); Bellevoye, 1870: 112. 

Scorpio (Buthus) afer: Gervais, 1844a: 60 (part). 

Heterometrus swammerdami Simon, 1872b: 54, 
56-59, 97, 100, pl. VI, fig. 3; Kraepelin, 
1899; 106, 108, 112, fig. 34 (part); 1913: 166 
(part); Roewer, 1929: 612 (part); Werner, 
1934: 278 (part); 1936: 186; Kastner, 1941: 
233, 234 (part); Roewer, 1943: 228 (part); 
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Takashima, 1945: 91; Sasirababu, 1961: 11; 
Pampapathi Rao, 1964: 134; Pampapathi 
Rao and Habibulla, 1973: 148-154, tables 1, 
2; Pérez Minnocci, 1974: 38 (part); Clouds- 
ley-Thompson, 1981: 328, 331-333, fig. 3, 
pl. 1d; Hjelle, 1990: 49; Polis, 1990: 267; 
Root, 1990: 398, 401, 404, fig. 9.27; Warburg 
and Polis, 1990: 229, 234, table 5.2; Prendini 
et al., 2003: 192, 193, 202, 203, 205, 208, 
209, 218, 222, 252-255, 259, tables 3, 4, figs. 
4-7, appendices 1, 2 (part); Kovarik, 2004: 
1, 2, 42-44, 49, 51, 52, table 2 (part), table 3, 
fig. 28; 2009: 16, 35, 36, 44, 47, 49, 93, 101, 
113, table 1 (part), table 2, figs. 139-145, 
222, 223, 275-283; Javed et al., 2010a: 147; 
2010b: 785, table 1; Veronika et al., 2013: 73; 
Warburg, 2013: 152; Tahir and Prendini, 
2014: 2 (part); Kovarik et al., 2016: 10, 111, 
113 (part); Aswathi and Sureshan, 2017: 
9847. 

Pandinus asper Thorell, 1876b: 199-202 
(synonymized by Pocock, 1890: 237-239). 

Pandinus kochii Karsch, 1879b: 127 (synony- 
mized by Pocock, 1890: 237, 239); Moritz 
and Fischer, 1980: 316. 

Pandinus (Heterometrus) swammerdami: Karsch, 
1879b: 127. 

Pandinus kochi: Karsch, 1884: 68, 69; Moritz and 
Fischer, 1980: 316. 
Scorpio lucidipes Simon, 1885: 38, 39 (synony- 
mized by Pocock, 1890: 237, 239, 240). 
Scorpio swammerdami: Simon, 1885: 39; Pocock, 
1890: 237-241, table; 1893: 304, 309 (part); 
Kraepelin, 1894: 25, 42-44, 46, 47, 60, 62, 
246, pl. L figs. 9, 24 (part). 

Scorpio fulvipes: Pocock, 1893: 304-307, 309 
(part). 

Pandinus megacephalus: Thorell, 1893: 381, 382 
(part). 

Pandinus swammerdami: Thorell, 1893: 379, 380; 
Simon, 1905: 161. 

Palamnaeus swammerdami: Pocock, 1900a: 8, 
85-88, 93, fig. 4B (part); Tikader, 1973: 263; 
Govindarajan and Rajulu, 1974: 908, 909; 





FIGURE 107. Chersonesometrus shivashankari, sp. 
nov., holotype d (BMNH), Bellahunsi, India, pedi- 
palp patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 


Ravindranath, 1974: 1-5, 8, 9, pl. I; Tikader, 
1987; 37, 

Palamnaeus swammerdami flavimanus Pocock, 
1900a: 87, 96; syn. nov. 

Palamnaeus swammerdami lucidipes: Pocock, 
1900a: 87; Couzijn, 1981; 163. 

Heterometrus (Scorpio) swammerdami: Kraepe- 
lin, 1901: 271 (part). 

Heterometrus schwammerdarmi: Borelli, 1915: 463. 

Heterometrus (Gigantometrus) swammerdami: 
Couzijn, 1978: 330, 331 table 1 (part); 1981: 
80, 81, 161, 168, 178, 179, 181, figs. 21, 66a; 
Tikader and Bastawade, 1983: 561-567 
(part), figs. 1497-1510; Sissom, 1990; 131 
(part); Kovarik, 1997: 183; 1998; 137 (part); 
Fet, 2000: 443 (part); Prendini, 2000a: 44; 
Indra, 2001: 56, 57 (part); Bastawade, 2002: 
295; Kovarik, 2002: 17 (part); Lourenco and 
Huber, 2002: 273; Thulsi Rao et al., 2005: 3, 
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FIGURE 108. Chersonesometrus shivashankari, sp. nov., holotype 6 (BMNH), Bellahunsi, India, pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


8, 9 (part); Indra, 2009: 141; Rossi, 2016a: 4, Heterometrus (Gigantometrus) flavimanus: 


6, 15, 25 (part), figs. 3, 23. Tikader and Bastawade, 1983: 562, 
Heterometrus (Gigantometrus) swammerdami 568-573, figs. 1511-1524; Tikader, 1987: 

flavimanus: Couzijn, 1981: 19, 45, 81, 162, 36, fig. 28; Kovarik, 1998: 137; Fet, 2000: 

164, 165, 168, 192, table 7, figs. 2a, 54, 56. 443; Indra, 2009: 141; Rossi, 2016a: 
Heterometrus (Gigantometrus) swammerdami 4, 25. 

swammerdami: Couzijn, 1981: 45, 81, 160, Heterometrus swammerdammi: Pointer, 1991: 24. 

162-165, 167, 168, 192, table 7, figs. 53, 56 Heterometrus (Chersonesometrus) fulvipes: 


(part); Fet, 2000: 444 (part). Kovarik, 1998: 136 (part). 
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FIGURE 109. Chersonesometrus shivashankari, sp. nov., paratype 2 (BMNH), Hampasagar, India, pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


Heterometrus flavimanus: Kovarik, 2004: 13, 14, 
49, 51, 52, tables 2, 3, fig. 13; 2009: 35-37, 
47, 49, 77, 101, tables 1, 2, figs. 26-31, 220, 
221; Aswathi and Sureshan, 2017: 9844, 
9845, 9847-9849, images 1, 6, 18. 

Palamnaeus flavimanus: Kovatik, 2004: 4. 


TypPE MATERIAL: Heterometrus swammerdami: 
Holotype 2 [examined], paratype 2 (MNHN RS 


0110 [Simon coll. 1500]), “India Orientalis” [East 
Indies]. Pandinus asper: Holotype: 1 subad. ¢ 
(NMG 92), 16.iv.1875, G.N. Westring [examined]. 
Pandinus kochii: 2 2 syntypes (ZMB 62), “Java,” 
Dupont [examined]. INDIA: Tamil Nadu: Coim- 
batore Distr.: Palamnaeus swammerdami flavima- 
nus: Lectotype 2, paralectotype 6 (BMNH 
1899.11.2.292-3), Coimbatore [11°00’N 76°58'E], 
W. Brady [examined]. Ramanthapuram Distr: 
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FIGURE 110. Chersonesometrus tristis (Henderson, 1919), comb. nov., ¢ (AMNH), Ithepalli, India, habitus: A. dorsal and B. ventral aspects. Scale 


bar = 10 mm. 
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Scorpio lucidipes: Holotype 6 (MNHN RS 0112 
[Simon coll. 1542]), Ramnad [Ramanthapuram, 
09°22’N 78°50'E] [examined]. 

In the description of P s. flavimanus, Pocock 
(1900a: 87) stated “Coimbatore (Brady, type)” 
but did not indicate whether the male or female 
was the type. Couzijn (1981: 164) designated the 
female as “hololectotype” (lectotype) and the 
male as “allolectotype” (paralectotype). 

DIAGNOSIs: Gigantometrus swammerdami may 
be separated from G. titanicus as follows. The 
carapace, pedipalps, tergites and metasoma are 
dark reddish brown in G. swammerdami but very 
dark reddish or brownish black in G. titanicus. 
The pedipalp chela is often immaculate and paler 
than the femur and patella in G. swammerdami 
but infuscate and similar in color to the femur and 
patella in G. titanicus. The chela is broader, with 
fixed finger proportionally shorter and more 
markedly curved (figs. 150, 151), in G. swammer- 
dami than G. titanicus. The prodorsal margin of 
the chela manus slopes gently to a low hump 
proximal to the base of the fixed finger in G. 
swammerdami but steeply and continuously to the 
base of the fixed finger in G. titanicus. The legs are 
pale, lightly infuscate or dark, heavily infuscate 
(figs. 9D, 147, 148) in G. swammerdami but very 
dark, heavily infuscate in G. titanicus. The meta- 
soma is shorter and more robust, with the seg- 
ments proportionally shorter and broader (figs. 
67A, 69A), in G. swammerdami than G. titanicus. 
The telson is less setose in G. swammerdami than 
G. titanicus. 

DISTRIBUTION: Gigantometrus swammerdami 
is endemic to India, where it has been recorded in 
the states of Andhra Pradesh, Chhattisgarh, 
Jharkhand, Karnataka, Kerala, Madhya Pradesh, 
Maharashtra, Odisha, Tamil Nadu, Telangana, 
West Bengal, and the union territory of Puduch- 
erry (figs. 145, 146, table 1). A record from Dehra 
Dun (BMNH) is doubtful. Its distribution is allo- 
patric with G. titanicus but overlaps those of most 
species of Deccanometrus except D. latimanus, 
most species of Chersonesometrus and the Indian 
species of Srilankametrus but appears to be allo- 
patric with the species of Sahyadrimetrus. 
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EcoLocy: Gigantometrus swammerdami 
inhabits broadleaf savanna, riverine thicket, 
scrub jungle, dry deciduous forest with bamboo 
thickets, and plantations at low elevations rang- 
ing from 40-375 m above sea level. This species 
is fossorial and pelophilous (Prendini, 2001b), 
excavating steep burrows, ca. 30-50 cm deep, 
in hard, sandy- or clayey-loam soils, under or 
at the base of large stones, among the roots of 
trees, in earthen banks or rock walls, or inhabit- 
ing rock crevices, holes in tree trunks, and the 
burrows of other animals (Aswathi and Sure- 
shan, 2017). The following scorpions have been 
recorded in sympatry with G. swammerdami: 
the buthids Buthoscorpio politus (Pocock, 1899), 
Charmus indicus, Hottentotta rugiscutis, Isome- 
trus thurstoni Pocock, 1893, and Lychas tricari- 
natus; the hormurid Iomachus laeviceps (Pocock, 
1890); and the scorpionids C. fulvipes and C. 
madraspatensis. 

CONSERVATION STATUS: Gigantometrus swam- 
merdami is occasionally available in the exotic 
pet trade. 

REMARKS: This species was previously accom- 
modated in subgenus Gigantometrus of Heterome- 
trus by various authors (e.g., Couzijn, 1981; Tikader 
and Bastawade, 1983; Fet, 2000; Rossi, 2016a). 

The following synonyms are currently recog- 
nized: Pandinus asper Thorell, 1876 = Gigantome- 
trus swammerdami (Simon, 1872), comb. nov., 
synonymized by Pocock (1890); Pandinus kochii 
Karsch, 1879 = G. swammerdami, synonymized by 
Pocock (1890); Scorpio lucidipes Simon, 1885 = G. 
swammerdami, synonymized by Pocock (1890). 

Fet (2000: 443) stated that Thorell (1893: 379) 
synonymized P asper, P. kochii, and S. lucidipes with 
H. swammerdami, but Pocock (1890: 237, 239) was 
the first to do so, as noted by Kovarik (2004, 2009). 
Pocock’s (1890) synonymies of P asper and S. 
lucidipes were confirmed by examination of the 
types during the present investigation. 

Pocock (1900a: 87) distinguished P s. flavima- 
nus from the typical form of P swammerdami by 
“having the hands of the chelae clear red or yel- 
low, and contrasting strongly with the dark tint of 
the body.’ Although maintained as a subspecies 
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by Couzijn (1981), H. (G.) s. flavimanus was ele- 
vated to the rank of species by Tikader and 
Bastawade (1983), a decision approved by Kovarik 
(2004). However, Ps. flavimanus, described from 
the vicinity of Coimbatore, Tamil Nadu, appears 
to differ from G. swammerdami solely on the 
paler color of the pedipalp chela manus, as noted 
by Kovarik (2004: 49): “chela of pedipalp of adults 
yellow to yellowish or reddish-brown, always 
lighter colored than body” in H. flavimanus com- 
pared to “chela of pedipalp of adults colored simi- 
larly to body” in H. swammerdami. In the absence 
of other differences, this character alone cannot 
be considered diagnostic because color is known 
to vary across the distribution of G. swammer- 
dami as in many Scorpionidae (Prendini, 2001a). 
Other putative differences in granulation and 
carination of the chela mentioned by Couzijn 
(1981) and Tikader and Bastawade (1983) fall 
well within the range of geographical variation 
for G. swammerdami. Based on the abundant evi- 
dence that P s, flavimanus is conspecific with G. 
swammerdami, reinforced by comparison of the 
type material, the following new synonym is pre- 
sented: Palamnaeus swammerdami flavimanus 
Pocock, 1900 = Gigantometrus swammerdami 
(Simon, 1872), syn. nov. 

MATERIAL ExaMINED: | 6 (AMNH), INDIA: 
ix.2001, T. Gearheart, ex pet trade, 1 d (AMNH), [leg] 
(AMCC 101700 [LP 1607]). “India Orient.” 1 subad. 
3,1 subad. 9, 1 juv. 9 (ZMB 2284), Andhra Pradesh: 
Chittoor Distr.: Kothakota, on Chittoor-Tirupati Road 
61, 13°23'N 79°06'E, 372 m, 30.xi.2004, S. Basi, shal- 
low ravine between rocky ridges, broadleaf thicket with 
scattered granite and basalt outcrops on coarse gravelly 
loam, excavated from shallow burrow under stone on 
rocky slope, 1 subad. d (AMCC [LP 13128]); Puttur 
Chittoor [Putttir, 12°46'N 75°13'E], E. Chell, xi.1952, 1 
d (USNM), Karnataka: Dharwad Distr; Dekan, Dhar- 
war [Dharwad, 15°28'N 75°00'E], 24.ii.1897, Liishy, 1 
(ZMH ex Mus. Bern). Maharashtra: Chandrapur Distr: 
Chaude [Chanda, 19°58’N 79°18’E], Central Province, 
1925, J. Simpson-Roosevelt Exped., 1 d (FMNH 086 256). 
Balaghat Distr.: Baihar [22°06'N 80°33’E], Lii1949, R.L. 
Fleming, | 2 (FMNH 086 257); Muki-Balagash [Mukki- 
Balaghat, 22°09'N 80°41'E], 27.viii.1957, G.A. Frhr. V. 
Maydell, 1 2 (ZMH). Puducherry: Puducherry Distr.: 
Pondichéry [Pondicherry/Puduchcheri/Puducherry, 





FIGURE 112. Chersonesometrus tristis (Henderson, 
1919), comb, nov,, 2 (AMNH), Maddur, India, 
pedipalp patella: A. dorsal, B. retrolateral, and C. 
ventral aspects. Scale bar = 5 mm. 


11°59'N 79°49’E], M. Maindron, | juv. 6 (MNHN RS 
0141 [Simon coll. 19501]), Perotet, 1 subad. 2 (MNHN 
RS 0105). Rajasthan: Jaipur Distr: Jeypore [Jaipur, 
26°55'N 75°47'E], Rajputana, vii.1913, 1 2 (ZMH [Mus. 
Calcutta]). Tamil Nadu: Coimbatore Distr: Coimbatore 
[11°00'N 76°58’E], vi.1954, PS. Nathan, ex Stahnke coll., 
2 6 [ASU 1454.1, 2], 1 subad, o [ASU 1454.5] (CAS 
9070406), 2.vii.1954, PS. Nathan, ex Stahnke coll., 1 ¢ 
(CAS 9070418 [ASU 1451]), viii.1957, BS. Nathan, ex 
Stahnke coll, 1 ¢ [ASU 58-78], 1 2 [ASU 58-75] (CAS 
9070402). Erode Distr.: Bhabanisagar (plain) [Bhavani 
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FIGURE 113. Chersonesometrus tristis (Henderson, 1919), comb. nov., pedipalp chela, retrodorsal aspect. A. 
3 (AMNB), Ithepalli, India. B. 2 (AMNH), Maddur, India. Scale bar = 5 mm. 


Sagar, 11°25'N 77°05’E], Madras, 21.v.1963, PS. Nathan, 
ex Stahnke coll., 1 d (CAS 9070411 [ASU 63-1165]). 
Kanchipuram Distr: Echankaranai, 12°41'N 80°02’E, 
43 m, 2-3.xii.2004, S. Basi, flat plain below low rocky 
granite hills, dry forest with broadleaf trees and bamboo 
thickets on coarse granitic sandy-loam, moderate canopy 
layer, doorkeeping at burrow entrances in earthen banks, 
3d excavated from burrow (ca. 50 cm deep) in open 


ground, subad. d excavated from burrow (ca. 30 cm 
deep) under large stone, 1 d, 2 subad. pedipalp chelae 
(AMNH), 1 subad. 6 (AMCC [LP 13129]). Theni Distr.: 
Periaculam [Periyakulam, 10°07’N 77°33’E], S. India, 
v.1963, Mrs D.C. Scudder, 2 3, 1 subad. 2 (MCZ). Vil- 
lupuram Distr.: Genji [Gingi/Gingee, 12°15’N 79°24'E], 
Coromandel, 25.viii-12.ix.1901, M. Maindron, 2 juv. d 
(MNHN RS 0113). 
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FIGURE 114. Chersonesometrus tristis (Henderson, 1919), comb. nov., 2 (AMNH), Maddur, India, pedipalp 
chela: A. ventral and B. prolateral aspects. Scale bar = 5 mm. 


Gigantometrus titanicus (Couzijn, 1981), 698 (misidentification); Couzijn, 1981: 58. 
comb. nov. et stat. rev. Buthus ceylanicus: C.L. Koch, 1850: 88 
(misidentification). 


Figures 10, 18C, D, 32C, D, 49E-H, 67B, 68B, 


69B, 145, 146, 152-156, table 1 Pandinus ceylonicus: Karsch, 1891: 307 


(misidentification). 
Buthus ceylonicus (nec Scorpio ceylonicus Herbst, Pandinus kochi: Karsch, 1892: 307 
1800): C.L. Koch, 1841b: 9-11, pl. CCXCI, fig. (misidentification). 
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Scorpio ceylonicus: Pocock, 1893: 309 (misidenti- 
fication, part). 

Scorpio swammerdami: Pocock, 1893: 304, 309 
(misidentification, part); Kraepelin, 1894: 
25, 42-46, 47, 60, 62, 246, pl. I, figs. 9, 24 
(misidentification, part); Lonnberg, 1897b: 
186 (misidentification). 

Heterometrus swammerdami: Kraepelin, 1899: 
106, 108, 112, fig. 34 (misidentification, part); 
Werner, 1902: 601 (misidentification); 
Kraepelin, 1913: 166 (misidentification, part); 
Lampe, 1918: 198 (misidentification); 
Roewer, 1929: 612 (part); Werner, 1934: 278 
(part); Kastner, 1941: 233, 234 (part); 
Roewer, 1943: 228 (misidentification, part); 
Takashima, 1945: 91 (part); Pérez Minnocci, 
1974: 38 (part); Root, 1990: 358, 367 (mis- 
identification); Kovarik 2002: 20 (misidentifi- 
cation); Prendini et al., 2003: 192, 202, 205, 
208, 209, 218, 222, 252-255, 259, table 3, figs. 
4, 6, 7, appendices 1, 2 (misidentification, 
part); Kovarik, 2004: 1, 2, 42, 44, 49, 51, table 
2 (misidentification, part); 2009: 16, 35, 44, 
47, table 1 (misidentification, part); Veronika 
et al., 2013: 70-73, 76, table 1, figs. 1, 2a, 3-8 
(misidentification); Kovarik et al., 2016: 2, 4, 
5, 10, 106, 109, 110-113, 117, 118, 120, 122- 
125, figs. 4, 15, 535-546, 575, 576, 579, 580, 
586, 587, 589, 591, 592-594 (misidentifica- 
tion, part); 2019a: 12, fig. 53 
(misidentification). 

Palamnaeus swammerdami: Pocock, 1900a: 8, 
85-88, fig. 4B (misidentification, part). 

Heterometrus (Scorpio) swammerdami: Kraepe- 
lin, 1901: 271 (misidentification, part). 

Heterometrus liurus: Roewer, 1943: 228 
(misidentification, part). 

Heteormetrus (Palamnaeus) swammerdami: 
Pringle, 1955: 271 (misidentification). 

Heterometrus (Gigantometrus) swammerdami 
titanicus Couzijn, 1981: 22, 46, 82, 165-168, 
192, table 7, figs. 4f, 55, 56; Vachon, 1982: 
78, 79, 96, 110, fig. 50; Kovarik, 1997: 183; 
1998: 137; Fet, 2000: 444; Kovarik, 2004: 42. 
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Heterometrus (Gigantometrus) swammerdami: 
Tikader and Bastawade, 1983: 561, 562, 
564-567 (misidentification, part); Kovarik, 
1992: 185 (misidentification); 1998: 137 
(misidentification, part); Fet, 2000: 443 
(part); Indra, 2001: 56, 57 (misidentification, 
part); Kovarik, 2002: 17 (misidentification, 
part); Thulsi Rao et al., 2005: 3, 8, 9 (part); 
Rossi, 2016a: 4 (part). 

Heterometrus (Chersonesometrus) liurus: 
Kovarik, 1998: 136 (part). 

Heterometrus (Gigantometrus) titanicus: 
Lourenco and Huber, 2002: 273. 


TyPE MATERIAL: SRI LANKA: Western 
Prov.: Colombo Distr.: Heterometrus (Gigantome- 
trus) swammerdami titanicus: Holotype & 
(MNHN RS 0084), Colombo [06°56’N 79°52'E], 
1900, E. de la Croix [examined]. Gampaha Distr: 
H. (G.) s. titanicus: Paratype 6 (MNHN RS 
7759), Negombo [07°12'N 79°52’E], west coast, 
N of Colombo, 26.iv.1974, Dr. J. Balazuc, la nuit 
pres des paillotes [examined]. 

Couzijn (1981: 165) based the description of H. 
(G.) s. titanicus on five specimens, but clearly 
specified a holotype and allotype (paratype) 
among them: 

Colombo (1 ¢ adult holotype, leg. Errington de la 
Croix 1900, [MNHN] RS 0084), Negombo, West 
coast, North of Colombo (1 ¢ ad. allotype, leg. Dr. 
J. Balazuc, the largest of two specimens sharing 
number [MNHN] RS 7759). 
Fet (2000: 444) incorrectly cited all specimens in 
Couzijn’s (1981) list as type material for H. (G.) s. 
titanicus. 

DiaGnosis: Gigantometrus titanicus may be 
separated from G. swammerdami as follows. The 
carapace, pedipalps, tergites, and metasoma are 
very dark reddish or brownish black in G. titanicus 
but dark reddish brown in G. swammerdami. The 
pedipalp chela is infuscate and similar in color to 
the femur and patella in G. titanicus but often 
immaculate and paler than the femur and patella in 
G. swammerdami. The chela is narrower, with the 
fixed finger proportionally longer and more gently 
curved (figs. 155, 156), in G. titanicus than G. 
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swammerdami. The prodorsal margin of the chela 
manus slopes steeply and continuously to the base 
of the fixed finger in G. titanicus but gently to a low 
hump proximal to the base of the fixed finger in G. 
swammerdami. The legs are very dark, heavily 
infuscate (figs. 152, 153) in G. titanicus but pale, 
lightly infuscate, or dark, heavily infuscate in G, 
swammerdami. The metasoma is longer and more 
slender, with the segments proportionally longer 
and narrower (figs. 67B, 69B), in G. titanicus than 
G. swammerdami. The telson is more setose in G. 
titanicus than G, swammerdami. 

DISTRIBUTION: Gigantometrus titanicus is 
endemic to Sri Lanka. It has been recorded across 
the island in the Central, Eastern, North Central, 
North Western, Northern, Southern, and Western 
provinces (figs, 145, 146, table 1). Its distribution 
is allopatric with G. swammerdami but overlaps 
those of most species of Srilankametrus occurring 
in Sri Lanka. 

EcoLoGy: Gigantometrus titanicus inhabits 
broadleaf savanna, riverine thicket, dry deciduous 
forest with bamboo thickets, subtropical lowland 
rainforest, and plantations mostly at low elevations 
ranging from 30-200 m above sea level, This spe- 
cies is fossorial and pelophilous (Prendini, 2001b), 
excavating steep burrows, ca. 30-50 cm deep, in 
hard, sandy- or clayey-loam soils, under or at the 
base of large stones, among the roots of trees, in 
earthen banks, or inhabiting rock crevices, holes in 
tree trunks, the burrows of other animals, and the 
shafts of large termitaria (Hull-Williams, 1986; 
Kovarik et al., 2016). The following scorpions have 
been recorded in sympatry with G. titanicus 
(Kovarik et al., 2016): the buthids Buthoscorpio poli- 
tus, Charmus laneus Karsch, 1879, Charmus sara- 
dieli Kovatik et al., 2016, Isometrus maculatus 
(DeGeer, 1778), Isometrus thwaitesti Pocock, 1897, 
Lychas srilankensis Lourenco, 1997, Reddyanus 
besucheti (Vachon, 1982), Reddyanus ceylonensis 
Kovarik et al., 2016, and Reddyanus loebli (Vachon, 
1982); the chaerilid Chaerilus ceylonensis Pocock, 
1894; and the scorpionid S. gravimanus. 

REMARKS: Couzijn (1981) created the subspe- 
cies, H. (G.) s. titanicus, to accommodate the popu- 
lation of H. swammerdami occurring in Sri Lanka, 


Lourenco and Huber (2002) elevated it to the rank 
of species, and Kovaiik (2004) synonymized it with 
H. swammerdami. An assessment of the original 
description and comparison of specimens from 
India and Sri Lanka, including the types of both 
taxa, during the present investigation revealed sub- 
tle but consistent differences between the two taxa, 
e.g., the proportionally narrower metasoma of H. 
(G.) s. titanicus. These differences, taken together 
with genetic divergence supporting reciprocal 
monophyly of samples from the two areas, supports 
the revalidation of H, (G.) s, titanicus and its eleva- 
tion to the rank of species as Gigantometrus titani- 
cus (Couzijn, 1981), comb. nov. et stat. rev. 
MATERIAL EXAMINED: SRI LANKA; Ceylon, E.C. 
Fernando, 1 d (FMNH 086 264). Central Prov: Kandy 
Distr,: Hasalaka, SE of Rathna Ella Falls, 07°22'N 80°56'E, 
200 m, 3.ii.2014, L. Prendini and P. Horsley, subtropical 
forest along small river, steep slopes, rocky in places, very 
muddy soil, dense canopy layer, sparse to moderate under- 
storey, moderate to sparse litter layer, doorkeeping at bur- 
row entrances at base of stones, tree roots or in earthen 
banks or termitaria, one in hole in tree trunk, several 
“colonies” of multiple individuals of different ages 
observed, d, juv. 2 at burrow entrances, ? excavated 
from burrow ca, 50 cm long, 1 d, | 2 (AMNH), | juv. & 
(AMCC [LP 12288]). Eastern Prov: Trincomalee Distr: 
Trincomali [Trincomalee, 08°34'N 81°14'E], PW. Bassett- 
Smith, | subad. d6 (BMNH 1898.4.203). North Central 
Prov.: Polonnaruwa Distr: Giritale, roadside, 07°59'N 
80°55'E, 173 m, 27-29.1.2014, L. Prendini and P. Horsley, 
dry forest on gently sloping hill, moderate canopy with 
sparse understorey and moderate leaf-litter layer, door- 
keeping at burrow entrances (one at base of large boulders, 
other in termitarium), 1 2 (AMNH); Polonnaruwa 
[07°56’N 81°00'E], 29.i.2014, local villagers, excavated 
from termitaria, 1 ¢, 1 ?, 2 subad. d, 4 subad. 2, 2 juv. 
3, 3juv. 2 (AMNH), 1 juv. 2 (AMCC [LP 12287]); Pol- 
onnaruwa, Sudu Araliya, 07°55'24.3"N 81°00'E, 65 m, 
27.i.2014, L. Prendini and P. Horsley, sinistral pedipalp 
segments (AMNH). Northern Prov.: Jaffna Distr: Jaff- 
napatam | Jaffna, 09°40'N 80°02'E], Dr, A-E.S, Twynam, 1 
? (BMNH). North Western Prov.: Puttalam Distr; Chi- 
law [07°34'N 79°48'E], near sea-level, 13.v.1965, C.M. 
Bogert, in house at coconut plantation, | d (AMNH); 
Wilpattu, Kokmotte on Modaragam Aru River, 08°32'N 
80°OL’E, 30 m, 24—25.1.2014, L. Prendini and P. Horsley, 
miesic savanna/thicket and riverine forest near perennial 
river, many small lakes, moderate canopy, sparse under- 
storey with leaf litter in places, sandy-loam soil, doorkeep- 
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ing at entrance to almost vertical burrow in termitarium, 


1 subad. d (AMNH). 


Heterometrus Ehrenberg, 1828 
Figures 5, 7E, F, 8F, 9E, 10, 22-24, 36-38, 


50-52, 53A-D, 67C-E, 68C-E, 69C-E, 70A-D, 


71A-D, 72A—-D, 157-192, table 2 


Buthus (Heterometrus) Ehrenberg in Hemprich 
and Ehrenberg, 1828, pl. I, figs. 1, 2 (part), 
type species by subsequent designation 
(Karsch, 1879a: 20): Buthus 
(Heterometrus) spinifer Ehrenberg, 1828 


[= Heterometrus spinifer (Ehrenberg, 1828)]; 


Hemprich and Ehrenberg, 1829: 351, 352; 
1831 [pages unnumbered]. 

Buthus (Heterometros): Hemprich and Ehren- 
berg, 1829: 351. 

Centrurus Ehrenberg in Hemprich and Ehren- 
berg, 1829: 350, type species by subsequent 
monotypy: Centrurus galbineus C.L. Koch, 
1838 [= Heterometrus longimanus (Herbst, 
1800)] (synonymized by Kraepelin, 1894: 
34), 

Palamnaeus Thorell, 1876a: 13, type species by 
original designation: Palamnaeus petersii 
Thorell, 1876; 1876b: 84; Pocock, 1892: 38 


(part); 1893b: 307 (part); Laurie, 1896a: 193; 


1896b: 128; Pocock, 1896a: 77; 1900a: 84; 
Tikader, 1973: 263; Couzijn, 1981: 5, 75, 86. 

Caucon Karsch, 1879a: 14, type species by origi- 
nal designation: Centrurus galbineus C.L. 
Koch, 1838 [= Heterometrus longimanus 
(Herbst, 1800)] (synonymized by Kraepelin, 
1894: 34), 

Heterometrus: Karsch, 1879a: 20; Ausser, 1880: 
466; Laurie, 1896a: 193; 1896b: 128; Kraepe- 
lin, 1899: 106, 107; 1904: 198, 199; 1905: 
344; 1913: 165; Birula, 1917a: 161; 1917b: 
59; Kopstein, 1921: 128, 129; 1927: 107; 
Fage, 1933: 27, 28; Werner, 1934: 277; Fage, 
1936: 179, 180; Kastner, 1941: 233; Vachon, 
1953c: 9, fig. 1; 1963: 162, fig. 4; Biicherl, 
1964: 59; Couzijn, 1978: 327, 331; Daling- 


NO. 442 





FIGURE 115. Chersonesometrus wroughtoni (Pocock, 
1899), comb. nov., paralectotype 2 (BMNH 
1897,9,17,1-4, 11, 20), pedipalp patella: A. dorsal, B. 
retrolateral, and C. ventral aspects, Scale bar = 5 mm. 


water, 1980; 286; Couzijn, 1981; 3-6, 8, 26, 
32, 47, 48, 50, 52, 60, 64, 65, 69, 73, 74, 81, 
101, 130, 133, 145, 167, 178, 179, 181, 183- 
189, 191, tables 7, 8, 9, figs. 66a, 68, 70, 71; 
Tikader and Bastawade, 1983: 2, 6, 7, 518, 
519; Biswas, 1984: 320; Francke, 1985: 8, 18; 
Lourenco, 1989: 174; Mahsberg, 1990: 269, 
271; Sissom, 1990a: 136; Nenilin and Fet, 
1992; 19, 20; Braunwalder and Fet, 1998; 31; 
Kovarik, 1998: 136; Fet, 2000: 431; Lou- 
renco, 2000: 25; Prendini, 2000a: 2, 4, 27, 28 
34, 35 44, 50, 53, 57, 61, 62, 70, tables 1, 2, 
10; Indra, 2001; 55; Bastawade, 2002; 95, 
295; Lourenco and Huber, 2002: 273; Pren- 
dini et al, 2003: 185-191, 194, 199, 200, 
202-206, 208-210, 212-214, 217, 218, 220, 
222, 223, 226, 229, 230, 234, 235, 237, 250- 
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FIGURE 116. Chersonesometrus wroughtoni (Pocock, 1899), comb. nov., paralectotype 2 (BMNH 1897.9.17.1- 
4, 11, 20), pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects, Scale bar = 5 mm. 


259, tables 1, 2, 6, 8, 9, figs. 1, 3, appendices Prendini and Wheeler, 2005: 460, 477, 482; 
1, 2 (part); Soleglad and Fet, 2003a: 58, 88, Bastawade, 2006a: 134; Booncham et al., 
113, 115, 116, table 9; Bastawade et al., 2007: 43 (part); Shultz, 2007: 78, 84, 86-91, 
2004: 47; Kovarik, 2004: 1, 2, 4, 7, 49, 51, 53 table 1, figs. 2-5; Bastawade, 2008: 133, 136; 


tables 2, 3 (part); Bastawade et al., 2005: 77; Bastawade and Borkar, 2008: 212; 
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Bastawade, 2009: 215; Kovarik, 2009: 1-3, 
14-16, 28, 33, 34, 46, 49, 99-101 (part); 
Mirza and Sanap, 2009; 486 (part); Javed et 
al, 2010a: 143; Mirza et al., 2012: 1, 2 (part); 
Di et al., 2013: 86, 88, 94, 96; Tahir and 
Prendini, 2014: 1-5, 11, 20, 21, fig. 1 (part); 
Kovarik et al., 2016: 96, 100; Pliskova et al., 
2016: 467-469, 474; Rossi, 2016a: 6-9, 15, 
19, 20, 25 (part); Aswathi and Sureshan, 
2017; 9847; Esposito et al., 2017: 4, 14; 
Pham et al,, 2017: 133, 136; Esposito et al, 
2018: 89, 90, 110, 115, appendix 1. 

Scorpio (Buthus) (nec Leach, 1815): Lankester, 
1885: 379. 

Scorpio (nec Linnaeus, 1758): Laurie, 1896a: 193; 
Loénnberg, 1897a; 197 (part). 

Heterometrus (Heterometrus): Couzijn, 1978: 
330; 1981; 80, 83, 86, 121, 161, 173-177, 
180, 182-184, 186-188, 191, table 14, figs. 
62-65, 66b, 69, 70; Tikader and Bastawade, 
1983: 519, 520 (part); Biswas, 1984: 320; 
Francke, 1985: 8, 18; Fet, 2000: 431, 432; 
Prendini, 2000a: 44; Prendini et al., 2003: 
222, 252, appendix 1; Bastawade et al., 2004: 
47; Bastawade and Borkar, 2008: 212, 218. 

Herometrus: Bastawade and Borkar, 2008: 218. 

Haterometrus; Bastawade, 2009; 218. 


DiaGnosis: Species of Heterometrus may be 
separated from other Asian scorpionid genera as 
follows. The carapace is vaulted, the lateral sur- 
faces sloping steeply (figs. 22-24) in Heterome- 
trus, but slightly to markedly dorsoventrally 
compressed, the lateral surfaces sloping gently, in 
all except two species of Deccanometrus, D. lat- 
imanus and D. xanthopus, all except two species 
of Sahyadrimetrus, S. mathewi and S. scaber, all 
except three species of Chersonesometrus, C. ful- 
vipes, C. madraspatensis, and C, shivashankari, 
and three species of Srilankametrus, S. indus, S. 
pococki, and S, serratus, The carapace anterior 
margin is concave, with the frontal lobes uneven 
and sloping medially in Heterometrus, whereas 
the anterior margin is straight, with the frontal 
lobes evenly rounded or truncate in Gigantome- 
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trus, Srilankametrus, two species of Deccanome- 
trus, D. latimanus and D, xanthopus, and some 
species of Chersonesometrus. The carapace 
anterolateral margins converge gradually anteri- 
orly in Heterometrus but are subparallel anteriorly 
in Javanimetrus and Srilankametrus; the medio- 
lateral margins converge markedly posteriorly (at 
the posterolateral sulci) in Heterometrus but 
diverge or converge slightly posteriorly (at the 
posterolateral sulci) in all other genera, and three 
species of Sahyadrimetrus, S. barberi, S. rugosus, 
and S, tikaderi, The carapace rostrolateral margin 
is distinctly incised adjacent to the posterior lat- 
eral ocelli in Heterometrus but entire in all the 
other genera. Anterocular extensions of the 
superciliary carinae are present in Heterometrus 
but absent in Srilankametrus. The median ocelli 
are relatively large, the distance between them 
less than the width of an ocellus in Heterometrus 
but relatively small, the distance between them 
equal to or greater than the width of an ocellus in 
the other genera; the median ocular tubercle is 
situated anteromedially to medially, the distance 
from carapace anterior margin : carapace length 
(CAM:CL) 0,40-0.50 in Heterometrus, but pos- 
teromedially, CAM:CL 0.51-0.62 in Chersone- 
sometrus, The interocular suture is absent in 
Heterometrus but present in Chersonesometrus, 
Gigantometrus, and all except one species of Dec- 
canometrus, and two species of Srilankametrus. 
The carapace posterior sutures are present, 
extending to the median ocular tubercle, and 
connected by a short cross-suture anterior to the 
postocular depression in Heterometrus; present, 
extending past the median ocular tubercle, and 
connected anteriorly to the posterior bifurcations 
of the interocular suture or disconnected in Cher- 
sonesometrus, Deccanometrus, Gigantometrus, 
and most species of Srilankametrus; and absent in 
Javanimetrus, Sahyadrimetrus, and two species of 
Srilankametrus. The cheliceral movable finger 
prodistal (DI) and retrodistal (DE) teeth are sub- 
equal, with the DE tooth only slightly smaller 
than the DI tooth, and opposable, i.e., forming a 
bicusp in Heterometrus but unequal, with the DE 
tooth considerably smaller than the DI tooth, 
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aligned longitudinally and not opposable in 
Gigantometrus, Javanimetrus, Sahyadrimetrus, 
Srilankametrus, most Deccanometrus, and some 
Chersonesometrus. The pedipalp patella dorsome- 
dian carina of the female is absent or obsolete 
(figs. 161, 190) in Heterometrus, but predomi- 
nantly granular or costate in Chersonesometrus, 
Gigantometrus, and all except three species of 
Deccanometrus, D. latimanus, D. liurus, and D. 
ubicki. The patella retromedian carinae of the 
female are absent or obsolete in Heterometrus, but 
granular or costate in Chersonesometrus, three 
species of Deccanometrus, D. bengalensis, D. 
obscurus, and D. phipsoni, three species of Sahya- 
drimetrus, S. barberi, S. rugosus, and S. tikaderi, 
and two species of Srilankametrus, S. gravimanus 
and S. yaleensis. The prominent spiniform gran- 
ule of the patella proventral carina is present (figs. 
161, 166, 171, 176, 181, 186, 190) in Heterometrus 
but absent in all the other genera. The patella dor- 
sal, retrodorsal, and retroventral intercarinal sur- 
faces of the female are smooth or nearly so (figs. 
161, 190) in Heterometrus but granular in all spe- 
cies of Chersonesometrus except C. nathanorum. 
The pedipalp chela of the adult male is sparsely 
setose (figs. 162, 167B, 168, 172, 177B-D, 182B, 
183, 187B, 188, 191A) in Heterometrus but mod- 
erately to densely setose in Sahyadrimetrus, all 
species of Deccanometrus except D. xanthopus, 
one species of Srilankametrus, and some species 
of Chersonesometrus. ‘The distance between the 
chela manus dorsomedian and promedian cari- 
nae or setal rows (DMC-PMC) is similar to the 
distance between the promedian and proventral 
carinae or setal rows (PMC-PVC) in Heterome- 
trus whereas the DMC-PMC is slightly to mark- 
edly greater than the PMC-PVC in all other 
genera. The dorsomedian carina becomes obso- 
lete proximally in Heterometrus but is continuous 
to the proximal edge of the manus in Chersone- 
sometrus, Gigantometrus, and two species of Dec- 
canometrus, D. obscurus and D. phipsoni. The 
chela manus dorsal secondary, subdigital, and 
digital carinae (setal rows) are well separated 
along their entire length in Heterometrus whereas 
the proximal half of the dorsal secondary carina, 
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distal half of the subdigital carina and distal third 
of the digital carina are closely adjacent in Cher- 
sonesometrus and Gigantomentrus. The dorsal 
secondary and subdigital carinae of the male are 
absent or obsolete in Heterometrus but present 
and entirely to predominantly granular or costate 
in Gigantometrus, all species of Chersonesometrus 
except C. bastawadei and C. fulvipes, and all spe- 
cies of Srilankametrus except S. indus and S. 
pococki. The chela manus digital and retromedian 
carinae are similarly developed (figs. 162, 163, 
167, 172, 173, 177, 182, 187, 191) in Heterometrus 
whereas the retromedian carina is more pro- 
nounced than the digital carina in Chersonesome- 
trus. The retromedian carina of the male is absent 
or obsolete in Heterometrus but entirely to pre- 
dominantly granular in Gigantometrus, Srilanka- 
metrus caesar, and S. serratus, and entirely to 
predominantly costate in Chersonesometrus, Sri- 
lankametrus couzijni, S. gravimanus, and S. 
yaleensis. The depression in the dorsal surface of 
the chela manus, proximal to the fixed finger of 
the adult male, is present and distinct (figs. 162, 
167B, 172, 177B-D, 182B, 187B, 191A) in Het- 
erometrus but absent or obsolete in all the other 
genera. The chela manus dorsal surface is without 
reticulation (figs. 172, 173, 177, 182, 187) in all 
except three species of Heterometrus, H. glaucus, 
H. laevigatus, and H. thorellii, in which the dorsal 
surface is shallowly reticulate (figs. 162, 163, 167, 
191) as in Javanimetrus, Sahyadrimetrus, and all 
except two species of Deccanometrus, D. obscurus 
and D. phipsoni; the dorsal surface is smooth in 
Heterometrus but finely to coarsely granular in 
Chersonesometrus, Gigantometrus, Srilankame- 
trus, all species of Deccanometrus except D. 
ubicki, and all except two species of Sahyadrime- 
trus, S. kanarensis and S. tikaderi. The chela 
manus retrolateral intercarinal surfaces are 
smooth or nearly so in Heterometrus but granular 
in Chersonesometrus, Gigantometrus, Srilankame- 
trus, all species of Deccanometrus except D. 
ubicki, and some species of Sahyadrimetrus. The 
chela manus ventral surface is flat, with the axes 
of the retroventral and ventromedian carinae in 
approximately the same plane in Heterometrus 
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FIGURE 117. Map of South Asia, plotting known locality records of two species of Deccanometrus, gen. nov., 
based on material examined, and verified records from virtual museums and the literature: Deccanometrus 
bengalensis (C.L. Koch, 1841), comb. nov.; Deccanometrus obscurus (Couzijn, 1981), comb. et stat. nov.; Dec- 
canometrus phipsoni (Pocock, 1893), comb. nov. 
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FIGURE 118. Map of South Asia, plotting known locality records of four species of Deccanometrus, gen. nov., 
based on material examined, and verified records from virtual museums and the literature: Deccanometrus 
latimanus (Pocock, 1894), comb. nov.; Deccanometrus liurus (Pocock, 1897), comb. nov.; Deccanometrus ubicki 
(Kovarik, 2004), comb. nov.; Deccanometrus xanthopus (Pocock, 1897), comb. nov. 
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but angled, with the axis of the retroventral carina 
ventral to the axis of the ventromedian carina in 
Javanimetrus, four species of Chersonesometrus, 
C. beccaloniae, C. hendersoni, C. pelekomanus, 
and C. tristis, and two species of Srilankametrus, 
S. indus and S. pococki. The pro- and retrolateral 
surfaces of the tibiae of legs I and II each bear 
scattered, setiform macrosetae, not arranged in a 
definite row, in Heterometrus and a row of two or 
three spiniform macrosetae in all the other gen- 
era. Macroseta st on the retroventral surface of 
the basitarsus of leg I is usually setiform (figs, 
50-52, 53A-D) in Heterometrus but spiniform in 
all the other genera, and sb on the retroventral 
surface of the basitarsus of leg III is often setiform 
in Heterometrus but spiniform in Javanimetrus 
and Sahyadrimetrus. The pseudonychium (dac- 
tyl) of the telotarsi of legs I-IV is prominent and 
acuminate in Heterometrus but usually reduced 
and rounded in the other genera. The pectinal 
first proximal median lamella (scape) of the 
female is distinctly angular, > 90° but < 180° (figs. 
36-38) in Heterometrus but straight or shallowly 
curved in Srilankametrus. The mesial surfaces of 
mesosomal tergites I-VI of the male are smooth 
in Heterometrus, but granular in Gigantometrus, 
one species of Deccanometrus, D, xanthopus, two 
species of Sahyadrimetrus, S, mathewi and S. 
scaber, and some species of Chersonesometrus. 
The lengths of metasomal segments I and II are 
approximately equal to or less than their respec- 
tive widths (figs. 67C-E, 69C-E, 70A—D, 72A-D) 
in Heterometrus but markedly greater than their 
respective widths in Gigantomeirus. The ventro- 
submedian and ventrolateral carinae are granular 
or costate-granular on metasomal segment [V 
only and costate on segments I-III (figs. 68C-E, 
69C-E, 71B, D, 72B, D) in all except two species 
of Heterometrus, H. laoticus and H. silenus, in 
which the carinae are granular on segments I-IV, 
II-IV (costate on I), or III and IV (costate on I 
and II) (figs. 71A, C, 72A, C), as in Gigantome- 
trus. The ventral intercarinal surfaces of meta- 
somal segment IV are usually smooth (figs, 
69C-E, 72A-D) in Heterometrus but sparsely 
granular in Javanimetrus. The dorsosubmedian 
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carinae of metasomal segment V are absent (figs. 
67C-E, 70A-D) in Heterometrus but vestigial or 
partial in all other genera. The dorsal intercarinal 
surface of segment V is smooth in Heterometrus 
but granular in Gigantometrus, and some species 
of Chersonesometrus and Srilankametrus. The 
width of the telson vesicle is approximately equal 
to or less than the width of metasomal segment 
V in the female of Heterometrus but greater than 
the width of segment V in the female of Gigan- 
tometrus and the vesicle is elongate in Heterome- 
trus but globose in Chersonesometrus, 
Deccanometrus, Gigantometrus, and three species 
of Srilankametrus, S. indus, §. pococki, and S. 
serratus, 

INCLUDED Species: As redefined in the pres- 
ent contribution, Heterometrus accommodates 
eight species formerly assigned to the nomino- 
typical subgenus by various authors (Couzijn, 
1981; Tikader and Bastawade, 1983; Fet, 2000), 
that were recovered as a monophyletic group by 
phylogenetic analysis of morphological charac- 
ters and DNA sequences from the nuclear and 
mitochondrial genomes (fig. 10): Heterometrus 
glaucus (Thorell, 1876), comb. nov. et stat. rev.; 
Heterometrus laevigatus (Thorell, 1876), comb. 
nov, et stat. rev.; Heterometrus laoticus Couzijn, 
1981; Heterometrus longimanus (Herbst, 1800); 
Heterometrus petersii (Thorell, 1876); Heterome- 
trus silenus (Simon, 1884), comb. noy. et stat. 
rev,; Heterometrus spinifer (Ehrenberg, 1828); 
Heterometrus thorellii (Pocock, 1892). 

DistRiBUTION: The genus Heterometrus is 
distributed throughout Southeast Asia (figs. 5, 
157, 158), from the Andaman and Nicobar 
Islands, throughout Indochina, the Thai-Malay 
Peninsula and offshore islands (Ko Chang, Ko 
Lanta, Ko Muk, Ko Samui, Langkawi, the Myeik 
archipelago, Penang, the Phi Phi Islands, Phuket, 
Phu Quoc Island, Tioman, Tinggi and Singa- 
pore), the Riau archipelago, Sumatra, Weh, 
Simeulue, Babi, Nias, the Batu archipelago, 
Siberut, the Mentawai archipelago, Bangka, Beli- 
tung, Java, Madura, Bali, Borneo, Miang-Besar, 
and the Philippine islands of Balabac, Mindanao, 
Luzon, Palawan, Panay, and Tawi Tawi in the 
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Sulu archipelago, to Wallace’s Line (table 2). 
Reports of Heterometrus from the Indonesian 
islands of Sulawesi and Halmahera (Meise, 1932: 
662; Takashima, 1945: 90), to the east of Wal- 
lace’s Line, have never been confirmed (Couziijn, 
1981: 175). The genus has been recorded from 
the following countries: Brunei, Cambodia, 
India, Indonesia, Laos, Malaysia, Myanmar, the 
Philippines, Singapore, Thailand and Vietnam. 
Its distribution overlaps with that of Javanime- 
trus in Borneo, Luzon, Nias, the Nicobar Islands, 
Sumatra, and Thailand, 

Eco.LoGy: Heterometrus species occur in pri- 
mary and secondary evergreen rainforests, 
deciduous and semideciduous forests, planta- 
tions, agricultural fields, and backyards, from sea 
level to 1315 m elevation. Most species of the 
genus are fossorial and pelophilous, although 
some appear to be lapidicolous or corticolous 
(Prendini, 2001b). Whereas some Heterometrus 
were collected under stones or logs during day- 
time, most were collected with UV detection or 
flashlights at night, doorkeeping at or near bur- 
row entrances, or walking on the ground after 
rains. Many Heterometrus appear to vacate their 
burrows during the monsoon season. 

In several species of Heterometrus, e.g., H. 
longimanus and H. spinifer, mixed age groups of 
related and unrelated individuals cohabit with 
minimal aggression or cannibalism in laboratory 
terraria (Harrison, 1954; Polis and Lourenco, 
1986) and, according to some evidence, this also 
occurs in the wild (Schultze, 1927). 

CONSERVATION STATUS: Several species of 
Heterometrus are extensively harvested for the 
commercial trade in exotic pets. The most com- 
monly traded species are H. silenus, apparently 
exported from Vietnam and, to a lesser extent, 
H. spinifer, exported from Malaysia, and H. 
petersii, exported from Malaysia and Singapore. 
Heterometrus spinifer is now protected in 
Malaysia. Heterometrus laevigatus and H. laoti- 
cus are occasionally available, apparently 
exported from Thailand, where H. laoticus is 
also harvested for consumption (Menzel and 
D’Aluisio, 1998), 


Heterometrus glaucus (Thorell, 1876), 
comb. nov. et stat. rev. 


Figures 10, 22A, B, 36A, B, 52A—D, 67C, 68C, 
69C, 157, 159-163, table 2 


Palamnaeus costimanus var. y glaucus Thorell, 
1876b: 219-221 (part). 

Palamnaeus liophysa: Thorell, 1890: 90-94, 1049, 
figs. 1-4 (misidentification, part). 

Scorpio longimanus liophysa: Kraepelin, 1894: 35, 
36, 41 (misidentification). 

Heterometrus liophysa: Kraepelin, 1899: 108, 112 
(misidentification); Werner, 1916: 91 (mis- 
identification); Lampe, 1918: 198 (misiden- 
tification); Kopstein, 1921: 118, 119, 
131-133; 1923: 184, 186, 187 (misidentifica- 
tion, part); 1929: 124 (misidentification); 
Giltay, 1931: 18; Takashima, 1945: 91 (part); 
Kovarik, 2004: 1, 2, 21-23, 51, 53, table 2, 
fig. 17 (misidentification, part); 2009: 35, 40, 
48, 49, 83, 99, table 1, figs. 71-76, 192, 193 
(misidentification, part). 

Heterometrus liophysa var. madoerensis Kopstein, 
1921: 119, 132, 133; syn. nov. 

Heterometrus liophysa liophysa: Giltay, 1931: 9. 

Heterometrus liophysa madoerensis: Giltay, 1931: 
9, 18; Kovarik, 2004: 23. 

Heterometrus laevifrons Roewer, 1943: 227-229, 
pl. 4, fig. 8a-c; Kovaiik, 2004: 23; 2009: 40; 
syn. nov. 

Heterometrus (Heterometrus) bengalensis: 
Couzijn 1981: 38, 73, 75-77, 80, 85, 88, 89, 
117-120, 182, 184, 191, table 7, figs. 17b, 18, 
19, 21, 66b (misidentification, part). 

Heterometrus (Heterometrus) liophysa: Couzijn, 
1981: 80, 116-118, 173, 177, 178, 182, 184, 
189, 190, figs. 21, 62, 65, 66b, 71 (misidenti- 
fication, part); Kovarik, 1998: 137; Fet, 2000: 
433 (part); Kovarik, 2002: 17 
(misidentification). 

Heterometrus (Heterometrus) liophysa laevifrons: 
Couzijn, 1981: 37, 86, 88, 113-115, 177, 191, 
table 7, figs. 33, 65; Kovarik, 1998: 137; Fet, 
2000: 433; Kovarik, 2002: 17. 
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Heterometrus (Heterometrus) liophysa liophysa 
Couzijn, 1981: 37, 86, 88, 111-116, 177, 191, 
table 7, figs. 32, 65 (misidentification, part); 
Fet, 2000: 433 (part). 

Heterometrus (Heterometrus) liophysa separatus 
Couzijn, 1981: 22, 38, 86, 115, 116, 177, 191, 
table 7, figs. 4b, 65; Kovarik, 1998: 137; Fet, 
2000: 433, 434; syn. nov. 

Heterometrus (Heterometrus) liophysa spartani- 
cus Couzijn, 1981: 37, 86, 88, 115, 177, 191, 
table 7, fig. 65; Kovarik, 1998: 137; Fet, 
2000: 434; syn. nov. 

Heterometrus (Heterometrus) madoerensis 
Couzijn, 1981: 22, 38, 80, 85, 88, 89, 116, 
117, 173, 177, 178, 182, 184, 189-191, table 
7, figs. 4e, 21, 62, 66b, 71; Kovarik, 1998: 
137; Fet, 2000: 436. 

Heterometrus bengalensis: Kovarik, 2004: 7, 9 
(part); 2009: 34 (part). 

Heterometrus liophysa separatus: Kovarik, 2004: 
23; 2009: 40, 41, 83, figs. 73, 74. 

Heterometrus liophysa spartanicus: Kovatik, 
2004: 23; 2009: 40. 

Heterometrus madoerensis: Kovarik, 2004: 23. 

Heterometrus longimanus: Kovarik, 2009: 40, 41 
(misidentification, part). 


TyPE MATERIAL: Palamnaeus costimanus var. 
y glaucus: Lectotype [here designated]: 1 2 
(NMG 88), “Bengal,” 7.viii.1868, G. Litman 
[examined]. INDONESIA: Aceh Prov.: Sabang 
City Reg.: Heterometrus (H.) liophysa separatus: 
Holotype 3, paratype 2 (RMNH 185), Poeloe 
Weh [Pulau Weh, 05°49’N 95°18’E], 1919, P. 
Buitendijk [examined]. Simeulue Reg.: Het- 
erometrus (H.) liophysa spartanicus: Holotype: 1 
subad. 6 (RMNH 187), Poeloe Babi [Babi 
Island, 02°05'N 96°39’E], W coast of Sumatra, 
ii.1908, P. Buitendijk [examined]. East Java 
Prov.: Heterometrus liophysa var. madoerensis: 
Holotype: 1 juv. 2 (RMNH 188), Madoera 
[Madura, 07°00’S 113°20'E], v.1910, P. Bui- 
tendijk [examined]. West Sumatra Prov.: Men- 
tawai Islands Reg.: Heterometrus laevifrons: 
Holotype: 1 juv. ¢, paratype: 1 juv. 2 (SMF 
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FIGURE 121. Deccanometrus bengalensis (C.L. Koch, 
1841), comb. nov., 6 (BMNH 1913.1.6.3), pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 





8883/225), Mentawei Islands, Siberut [Siberoet 
Island, 01°20'S 98°55’E] [examined]. Padang 
Pariaman Reg.: Heterometrus (H.) liophysa: 
Neotype ¢ (RMNH 78), Padang, Sumatra, J. 
van den Hoeven [examined]. 

Thorell (1876b) based Palamnaeus costimanus 
var. y glaucus on two female syntypes, allegedly 
from Bengal, and did not specify a type. However, 
Couzijn (1981: 117, 118) referred to one of the 
specimens as the “type”: “Bengal (2 2 ad. includ- 
ing type of P costimanus glaucus Thorell, NMG 
Scorp. 88).” Fet (2000: 432) correctly listed “Syn- 
types: 2 2 (NMG Scorp. 88), Bengal, India.” 
Examination of the types during the present inves- 
tigation revealed that the two specimens are not 
conspecific. The specimen erroneously labelled 
“Holotype” by H.W.C. Couzijn is conspecific with 
H. longimanus, the specimen labelled “Paratype” 
with the species formerly referred to as H. liophysa 
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FIGURE 122. Deccanometrus bengalensis (C.L. Koch, 1841), comb. nov., pedipalp chela: A, B. retrodorsal, C. 
ventral, and D. prolateral aspects. A. 2 (BMNH 1896.8.15.4). B-D. d (BMNH 1913.1.6.3). Scale bar = 5 mm. 
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FIGURE 123. Deccanometrus latimanus (Pocock, 1894), comb. nov., habitus: A, C. dorsal and B, D. ventral 
aspects. A, B. d (AMNH), C, D. 2 (AMNH), Daggar, Pakistan. Scale bars = 10 mm. 


(Couzijn, 1981; Fet, 2000; Kovarik, 1998, 2002, 
2004, 2009). These two species appear to be sym- 
patric in some areas, e.g., western Sumatra, and 
may have been collected at the same locality. H.L. 
Stahnke, who examined the specimens at an 
unspecified date (possibly 1962), also concluded 
that the two specimens were heterospecific. 
Stahnke labelled Couzijns “Holotype” with num- 
ber 62-579 and the determination “Heterometrus 
[spinifer] spinifer H&E”; Couzijn'’s “Paratype” was 


labelled with number 62-580 and the determina- 
tion “Heterometrus [spinifer] liophysa costamanus 
Koch? The specimen numbered 62-580 is hereby 
designated the lectotype of H. glaucus, fixing the 
name of the species, whereas the specimen num- 
bered 62-579, and conspecific with H. longimanus, 
is designated the paralectotype. 

Roewer (1943: 229) listed the collection data 
for the type of H. laevifrons as follows: “Menta- 
wei-Inseln: Siberut - 2 @ ... Typus und Paratyp- 
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oid: Senck.-Mus. (Coll. Roewer) Nr. 8883/225” 
Couzijn (1981: 114) listed the data as: “Mentawei 
islands, Siberut (1 ¢ juv. holotype, 1 3 juv. allo- 
type, leg. unknown, SMF II/883/225).” Fet (2000: 
433) listed the data as follows: “Holotype: juv. 2 
(SMF/88/225), Saibi Siberut Island, Mentawei 
Islands, Indonesia. Paratype: juv. d (SMF 
II/88/225; allotype), same locality as holotype’ 
Diacnosis: Heterometrus glaucus may be sepa- 
rated from other species of Heterometrus as fol- 
lows. The frontal lobes and medial region of the 
carapace interocular surface are granular with 
smooth areas in the male and female (fig. 22A, B) 
of H. glaucus whereas the interocular surface is 
granular along the median longitudinal and ante- 
rior bifurcated sulci only in the female of H. laev- 
igatus and the male and female of H. longimanus, 
H. petersii, H. silenus, and H. spinifer, and the 
interocular surface is entirely smooth in the male 
of H. laevigatus and the male and female H. laoti- 
cus. The carapace anterolateral, mediolateral, and 
posterolateral surfaces of the female (fig. 22B) are 
granular in H. glaucus but smooth or nearly so in 
H. laoticus, and the posterolateral surfaces of the 
female smooth or nearly so in H. longimanus. The 
pedipalps of the adult male are long, with femur 
length : posterior carapace width ratio (FL:PCW) 
= 0.80 and femur length : carapace length ratio 
(FL:CL) = 0.76 (fig. 159) in H. glaucus but short, 
with FL:PCW < 0.77, FL:CL < 0.74 in H. laoticus, 
H. petersii, H. silenus and H. spinifer. The pedipalp 
chela manus promedian carina of the female (fig. 
163) is present and granular in H. glaucus but 
absent or obsolete in H. laevigatus. The maximum 
distance between the dorsomedian and dorsal sec- 
ondary carinae (DMC-DSC) of the chela manus 
is less than the maximum distance between the 
dorsal secondary and digital carinae (DSC-DC) 
in the male (fig. 162) and similar to the DSC-DC 
in the female (fig. 163) of H. glaucus whereas the 
DMC-DSC is greater than the DSC-DC in the 
male of H. silenus, similar to the DSC-DC in the 
male of H. laoticus, H. petersii and H. spinifer, and 
less than the DSC-DC in the female of H. longima- 
nus. The chela manus dorsal intercarinal surface is 
shallowly reticulate (figs. 162, 163) in H. glaucus 
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FIGURE 124. Deccanometrus latimanus (Pocock, 
1894), comb. nov., 2 (AMNH), Daggar, Pakistan, 
pedipalp patella: A. dorsal, B. retrolateral, and C. 
ventral aspects. Scale bar = 5 mm. 


but smooth or nearly so in all other species except 
H. laevigatus and, often, H. thorellii. The second 
(subproximal) lobe of the chela movable finger of 
the adult male (fig. 162) is similar to or barely 
larger than other lobes on the finger in H. glaucus 
but more strongly developed than other lobes on 
the finger, with a correspondingly well-developed 
notch in the fixed finger in all other species except 
H. longimanus and H. thorellii. Macroseta st on 
the proventral surface of the basitarsus of leg I is 
setiform (fig. 52A) in H. glaucus but spiniform in 
H. laevigatus and H. thorellii; st on the proventral 
surface of the basitarsus of leg II is spiniform (fig. 
52B) in H. glaucus but setiform in all other species 
except H. laevigatus, H. thorellii and, usually, H. 
longimanus; sb on the proventral surface of the 
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FIGURE 125. Deccanometrus latimanus (Pocock, 1894), comb. nov., ¢ (AMNH), Daggar, Pakistan, pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 126. Deccanometrus latimanus (Pocock, 1894), comb. nov., 2 (AMNH), Daggar, Pakistan, pedipalp 
chela: A. retrodorsal, B. retrolateral, C. ventral, and D. prodorsal aspects. Scale bar = 5 mm. 
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FIGURE 127. Deccanometrus, gen. nov., habitus: A, C, E. dorsal and B, D, F. ventral aspects. A, B. Deccanometrus 
liurus (Pocock, 1897), comb. nov., paralectotype 2 (BMNH 1896.12.15.20-25). C-F. Deccanometrus xanthopus 
(Pocock, 1897), comb. nov., C, D. ¢ (AMNH), E, F 2 (AMNH), Khambatki Ghat, India. Scale bars = 10 mm. 


2020 


basitarsus of leg III is spiniform (fig. 52C) in H. 
glaucus but setiform in all other species except H. 
petersii and H. spinifer. The lateral surfaces of 
mesosomal tergites I-V1 in the female (fig. 160A) 
are granular in H. glaucus but smooth in H. laev- 
igatus, H. laoticus, and H. thorellii. The ventrosub- 
median and ventrolateral carinae of metasomal 
segments I-IV are granular or costate-granular on 
segment IV only and costate on segments I-III 
(fig. 69C) in H. glaucus but granular on segments 
I-IV, II-IV (costate on I), or IJI and IV (costate 
on I and II) in H. laofticus and H. silenus. The ven- 
tral intercarinal surfaces of segments III and IV of 
the female (fig. 69C) are smooth in H. glaucus but 
granular in H, [goticus, The telson is dark reddish 
brown and paler than metasomal segment V in H. 
glaucus (figs. 159, 160) but blackish and as dark as 
segment V in H. laevigatus, H. laoticus, H. silenus, 
and H. thorellii. The width of the telson vesicle is 
greater than the width of metasomal segment V in 
the male of H. glaucus but approximately equal to 
or less than the width of segment V in the male of 
all other species except H. longimanus. Addition- 
ally, the ventral surface of the telson vesicle is usu- 
ally completely smooth in H. glaucus, whereas 
granular rows are present, at least anteroventrally, 
on the vesicle of other species of the genus. 

DisTRIBUTION; Heferometrus glaucus occurs in 
the Nicobar Islands of India (recorded from Great 
Nicobar) and the Indonesian islands of Sumatra 
(mostly in the Barisan Mountains along the west- 
ern margin of the island in the provinces of Aceh, 
North Sumatra, and West Sumatra), Weh, Simeu- 
lue, Babi, Nias, Siberut, the Batu archipelago, and 
the Mentawai archipelago (fig. 157, table 2). Its 
distribution overlaps that of H. longimanus in 
Sumatra and the Simeulue Islands. The presence 
of this species on Madura (type locality of the 
junior synonym, H. liophysa var. madoerensis) is 
doubtful, given “the long distance between Mad- 
ura and the distributional area of H. liophysa on 
W Sumatra and the islands along the coast” previ- 
ously noted by Couzijn (1981: 117). 

EcoLocy: Heterometrus glaucus has been 
recorded in primary and secondary rainforests 
at elevations of 20—120 m above sea level. Speci- 
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mens were observed with UV detection at night, 
doorkeeping from burrow entrances in earthen 
walls or near the bases of trees. It is unclear 
whether this species constructs its own bur- 
rows or inhabits the burrows of other animals. 
The habitat and habitus are consistent with the 
lapidicolous and corticolous ecomorphotypes 
(Prendini, 2001b). 

REMARKS: Couzijn (1981: 117) examined the 
syntypes of Palamnaeus costimanus var. y glau- 
cus, allegedly from “Bengal,” and synonymized 
the taxon with H, (H.) bengalensis, Fet (2000: 
432) and Kovarik (2004: 7) followed Couzijn 
(1981). Reexamination of the types during the 
present investigation demonstrated that they 
are neither conspecific with one another nor 
with D. bengalensis, however. The lectotype, 
here designated, is conspecific with the species 
formerly referred to as H. liophysa (Couzijn, 
1981; Fet, 2000; Kovarik, 1998, 2002, 2004, 
2009). However, as discussed further below, the 
types of Palamnaeus liophysa, thought to be lost 
and not examined by Couzijn (1981) or Kovarik 
(2004), were rediscovered and examined during 
the present investigation, revealing P. liophysa 
to be a junior synonym of H. longimanus. As 
the name P. costimanus var. y glaucus is avail- 
able and has priority, it is hereby revalidated. 
The name is henceforth cited as H. glaucus, for 
the following reasons: 

First, Thorell (1888) published the name as 
Palamnaeus costimanus var. y glaucus. According to 
ICZN Article 11.2, a scientific name must, when 
first published, have been spelled only in the 26 let- 
ters of the Latin alphabet and, according to Article 
11.9.1, a species group name must be a word of two 
or more letters. The Greek letter “y” fulfills neither 
of these requirements. Even if transliterated to 
“gamma, that was not the original spelling. There- 
fore, the name “gamma” is unavailable. 

Second, according to ICZN Article 45.6.4, 
varietal names published before 1961 are avail- 
able if determined to be subspecific, and a name 
is deemed subspecific if its author used the terms 
“variety” (including “var"’) or “form,” unless the 
author also expressly gave it infrasubspecific 
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rank, or the content of the work unambiguously 
reveals that the name was proposed for an infra- 
subspecific entity, in which case it is infrasubspe- 
cific. There is little doubt “glaucus” was intended 
as a subspecies of P. costimanus. The use of “a, B, 
y; etc. by Thorell (1888) and others of the time 
is not unlike how modern taxonomists might use 
“sp. 1, sp. 2, sp. a, sp. b” to sort apparent species 
into groups while working through unidentified 
material. Even today, some workers might pub- 
lish such, sometimes with some characters, in a 
revision, For example, the name “Pseudobledius 
A, n. sp.” would not lead anyone to conclude that 
a new species was published. 

Heterometrus laevifrons was relegated to a 
subspecies of H. liophysa by Couzijn (1981: 114), 
where it remained (Fet, 2000; Kovarik, 1998, 
2002) until being synonymized with the latter by 
Kovarik (2004: 23). As the types of H. laevifrons 
are conspecific with the lectotype of P. costima- 
nus var. y glaucus, and not with the types of P 
liophysa, Kovarik’s (2004) synonym is rejected 
and the following new synonym presented; Het- 
erometrus laevifrons Roewer, 1943 = Heterome- 
trus glaucus (Thorell, 1876), syn. nov. 

Heterometrus liophysa var. madoerensis, based on 
an immature specimen allegedly from the island of 
Madura, Indonesia, was elevated to the rank of spe- 
cies by Couzijn (1981: 116) but subsequently syn- 
onymized with H. liophysa by Kovarik (2004: 23): 

Couzijn (1981; 116) elevated H. 1 madoerensis Kop- 

stein, 1921 to species, although it is known only by an 

immature female from Madura (Indonesia). | have not 
been able to study this specimen, but I have seen many 
females of H. cimrmani sp. n., H. liophysa, H, longima- 
nus, and H. spinifer and haye to say that distinguishing 
these valid taxa on solitary, lest immature, females is 


very difficult and often impossible. For this reason, I 
place H, madoerensis in synonymy of H, liophysa, 


The holotype of H. liophysa var. madoerensis 
was examined during the present investigation 
and determined to be conspecific with the lecto- 
type of P. costimanus var. y glaucus, rather than 
the types of P liophysa. Kovatik’s (2004) syn- 
onym is therefore rejected and the following new 
synonym presented: Heterometrus liophysa var. 
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FIGURE 128. Deccanometrus liurus (Pocock, 1897), 
comb, noy., paralectotype 2 (BMNH 1896,12,15.20- 
25), pedipalp patella: A. dorsal, B. retrolateral, and 
C. ventral aspects. Scale bar = 5 mm. 


madoerensis Kopstein, 1921 = Heterometrus glau- 
cus (Thorell, 1876), syn. nov. 

Kovarik (2004; 23) was unable to verify the 
status of H. (H.) liophysa separatus, described 
from Pulau Weh near the northwest tip of Suma- 
tra, Indonesia (Couzijn, 1981), but subsequently 
(Kovarik, 2009: 40) synonymized it with H. 
longimanus, noting that this “confirms a simi- 
larity of H. liophysa and H, longimanus so close 
that they invite the term sibling species.” Despite 
listing the holotype and allotype of H. (H.) lio- 
physa separatus as material examined under H. 
longimanus, Kovarik (2009; 41, 83, figs. 73, 74) 
identified habitus photos of the female allotype 
of H. (H.) liophysa separatus as H. liophysa. Dur- 
ing the present investigation, the types of H. (H.) 
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FIGURE 129. Deccanometrus liurus (Pocock, 1897), comb. nov., paralectotype 2 (BMNH 1896.12.15.20-25), 
pedipalp pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


liophysa separatus were reexamined and found to 
be conspecific with the lectotype of P costimanus 
var. y glaucus. Kovarik’s (2009) synonym is there- 
fore rejected and the following new synonym 
presented: Heterometrus (H.) liophysa separatus 
Couzijn, 1981 = Heterometrus glaucus (Thorell, 
1876), syn. nov. 


Kovarik (2004: 23) was also unable to verify 
the status of H. (H) liophysa spartanicus, based 
on a subadult male from Babi Island, between 
the islands of Simeulue and Nias, off the west 
coast of Sumatra (Couzijn, 1981). Kovarik (2009: 
40) later synonymized it with H. liophysa, how- 
ever, suggesting the differences that led Couzijn 


236 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


(1981) to create the subspecies were “due to its 
immaturity.’ As the types of H. (H) liophysa spar- 
tanicus are conspecific with the lectotype of P 
costimanus var. y glaucus, and not with the types 
of P. liophysa, Kovarik’s (2009) synonym is again 
rejected and the following new synonym pre- 
sented: Heterometrus (H.) liophysa spartanicus 
Couzijn, 1981 = Heterometrus glaucus (Thorell, 
1876), syn. nov. 

MATERIAL EXAMINED: INDONESIA: 3 @& 
(BMNH). Sumatra, 1 6, 1 2 (AMNH [3178]), 1 3d 
(ZMH 3966), R. Weber, 1 2 (AMNH); Sumatra, W 
Coast, 1909, P. Serre, 1 2 (MNHN RS 3460). Aceh 
Prov.: Sabang City Reg.: Poeloe Weh [Pulau Weh, 
05°49'N 95°18’E], 1919, P. Buitendijk, 2 d [1 d pedi- 
palp chelae only], 1 2 (RMNH 185). Simeulue Reg.: 
Simalur Island (Simeulué Island) [Simeulue Island, 
02°35'N 96°05'E], 14-15.xii.1901, W.L. Abbott, 1 2 
(USNM 57-110), 1 juv. (USNM 57-1109), xii.1901, 
W.L. Abbott, 1 2 (USNM), 2 2 (USNM 57-1083, 
1084), 1 juv. (USNM 57-111). North Sumatra Prov.: 
Deli [Medan, 03°35'N 98°41’E], Sumatra, 1893, 1 @ 
(ZMH ex Mus. Leiden). North Nias Reg.: Nias [Nias 
Island, 01°05'N 97°35'E], Sumatra, P. Beyer, 1 @ 
(SMF 5322); Nias, Dr. Schrieber, 1 6, 1 2 (BMNH 
1885.29), 1 6 (BMNH 1885.54); Pulo [Pulau] Nias 
Island, 24.iii.1903, W.L. Abbott, 1 2 (USNM 57-593); 
Nias Island, Alasa Village, 01°12’N 97°25’E, 136 m, 
3.xi.2006, S.E. Loria and M. Roppo, in burrows, 3 ¢, 
1 subad. 2 (AMNH), 1 juv. do, 1 juv. 2 (AMCC [LP 
13922]); Afulu Retreat, 01°15'N 97°14’E, ca. 18 m, 
2.xi.2006, S.F Loria and M. Roppo, blacklight at night, 
in burrows, near bases of trees, 1 juv. d, 1 juv. 2 
(AMCC [LP 13928]). Simalungun Reg.: Dolok Meran- 
gis [Dolok Merangir, 03°07’N 99°07’E], E coast of 
Sumatra, 1932, W.H. Bangham, 1 d (MCZ 103090), 
near Pematangsiantar [02°57'N 99°03'E], Sumatra, 
C.T. Brues, 2 6 (MCZ 103088). South Tapanuli Reg.: 
Bunga Bondar [01°39'N 99°20’E], W Sumatra, 1911, 
1 36 (SMF 5323), 28.x.1911, Schiitze, 1 d, 1 subad. 3 
(SMF 18158/2). West Sumatra Prov.: Mentawai 
Islands Reg.: Mentawei Islands, Siberut [Siberoet 
Island, 01°20’N 98°55'E], 1 juv. d, 1 juv. 2 (SMF 
8883/225); Siberut, Mentawi Islands, ix.1924, C.B. 
Kloss and N. Smedley, 1 5 pedipalp chelae, 1 subad. 
2 (LKC ZRC-ARA 778). Padang Pariaman Reg.: 
Padang [00°57'S 100°25’E], Sumatra, 2 juv. 2 (SMF 
5278), 20.11.1908, Rolle, 1 6 (ZMH). Pesisir Selatan 
Reg.: Tarussan [Tarusan] Bay [01°13’S 100°25’E], W 
Sumatra, 25.xii.1904, W.L. Abbott, 1 ¢ (USNM 
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57-895), 29.xii.1904, W.L. Abbott, 1 2 (USNM 
57-896), 18.1.1905, W.L. Abbott, 1 2 (USNM 57-815). 

ERRONEOUS RECORD: Laos, 1884-1899, Neis, 2 3 
(MNHN RS 0030). 


Heterometrus laevigatus (Thorell, 1876), 
comb. nov. et stat. rev. 


Figures 7E, 9E, 10, 23A, B, 37A, B, 50A—-D, 67D, 
68D, 69D, 158, 164-168, table 2 


Palamnaeus laevigatus Thorell, 1876b: 221, 222; 
Keyserling, 1885: 39; Couzijn, 1981: 93. 

Palamnaeus oatesii: Pocock, 1900a: 84, 98, 99 
(misidentification, part). 

Heterometrus longimanus angustimanus: Simon, 
1901: 78 (misidentification). 

Heterometrus longimanus thorelli: Simon, 1901: 
78 (misidentification). 

Heterometrus (Heterometrus) bengalensis: 
Couzijn, 1981: 117-120, 173, 177, 178, 184, 
190, figs. 62, 71 (part). 

Heterometrus (Heterometrus) spinifer: Couzijn, 
1981: 73, 80, 94, 96, 173, 175, 187, 189, 190, 
figs. 21, 62 (misidentification, part); Fet, 
2000: 437, 438 (part). 

Heterometrus (Heterometrus) spinifer spinifer: 
Couzijn, 1981: 19, 32, 75-77, 83, 89-93, 167, 
174, 191, table 7, figs. 2b, 17b, 18, 19, 63 (mis- 
identification, part); Kovarik, 1995: 203, 204 
(misidentification, part); Fet, 2000: 438 (part). 

Heterometrus cimrmani Kovarik, 2004: 1, 2, 7, 
9-11, 23, 42, 51, 53 (part), tables 1, 2 (part), 
fig. 11; 2009: 35, 36, 46, 48, 49, 75, 99, 102 
(part), table 1 (part), figs. 14-19, 194, 195, 
232-237; Booncham et al., 2007: 43; syn. nov. 

Heterometrus laoticus: Kovatik, 2004: 20, 21 
(misidentification, part). 

Heterometrus spinifer: Kovarik, 2004: 9, 11, 23, 
34, 40, 42, 51, 53, table 2 (misidentification, 
part); 2009: 35, 44, 48, table 1 (part); 
Booncham et al., 2007: 43 (part). 

Heterometrus minotaurus Pliskova et al., 2016: 
467-474, figs. 1-23; syn. nov. 
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TyPE MATERIAL: Palamnaeus laevigatus: 
Holotype: 1 subad. 2 (NMG 90), “Nova Hol- 
landia [Australia], Melbourne,” 11.ix.1860, G.E. 
Bothen [examined]. THAILAND: Trang Prov.: 
Mueang Trang Distr.: Heterometrus cimrmani: 
Holotype 5,5 2,2 imm., 5 juv. paratypes, Trang 
env. [Trang, 07°34’N 99°37’E], paratype ¢d 
(FKPC), Trang env., 1980; paratype 2 (FKPC), 
Trang, 20 km E, 1999, Komzik. Na Yong Distr:: 
H. cimrmani: Paratypes: 4 2 (FKPC), Khao 
Chong (Trang) [Khao Chong Wildlife Develop- 
ment and Conservation Promotion Station, 
07°33'N 99°47’'E], x.1998, V. Sejna, 1 juv. 
(FKPC), Trang-Kao Chong [Khao Chong Wild- 
life Development and Conservation Promotion 
Station], 10.ix.1993, M. Vesely. Nakhon Si 
Thammarat Prov.: Mueang Nakhon Si Thamma- 
rat Distr.: H. cimrmani: Paratype: 1 imm. 2, Ban 
Huai Phan env. [Ban Huai, 08°29'N 99°51’E], 
12.vi.1996, F. Kantner. Satun Prov.: Khuan Don 
Distr.: H. cimrmani: Paratype d (FKPC), Thale- 
ban [Thale Ban National Park, 06°43’N 100°10’E, 
30 km SW near Satun, 20.ix.1993. Surat Thani 
Prov.: Phanom Distr.: Heterometrus minotaurus: 
Holotype ¢ (CUP-S651), 08°52’N 98°36’E, 395 
m, trail along rubber plantation and water 
stream, 11.vii.2014, O. KoSuli¢. 

A single paratype 2 of H. cimrmani in the 
FKPC, allegedly from Vietnam, is either mislabeled 
or misidentified (i.e., conspecific with H. silenus). 

Diacnosis: Heterometrus laevigatus may be 
separated from other species of Heterometrus as fol- 
lows. The carapace interocular surface is entirely 
smooth in the male (fig. 23A), and granular along 
the median longitudinal and anterior bifurcated 
sulci only in the female (fig. 23B), of H. laevigatus 
whereas the interocular surface is granular along 
the median longitudinal and anterior bifurcated 
sulci only in the male of H. longimanus, H. petersii, 
H. silenus, and H. spinifer, the frontal lobes and 
medial region of the interocular surface are granu- 
lar with smooth areas in the male and female of H. 
glaucus and H. thorellii, and the interocular surface 
is entirely smooth in the female of H. laoticus. The 
carapace anterolateral, mediolateral, and posterolat- 
eral surfaces of the female are granular (fig. 23B) in 


H. laevigatus but smooth or nearly so in H. laoticus, 
and the posterolateral surfaces of the female smooth 
or nearly so in H. longimanus. The pedipalps of the 
adult male are long, with femur length : posterior 
carapace width ratio (FL:PCW) = 0.80 and femur 
length : carapace length ratio (FL:CL) = 0.76 (fig. 
164) in H. laevigatus but short, with FL:PCW < 
0.77, FL:CL < 0.74 in H. laoticus, H. petersii, H. sile- 
nus, and H. spinifer. The pedipalp chela manus pro- 
median carina of the female is absent or obsolete in 
H. laevigatus but present and granular in all other 
species. The maximum distance between the dor- 
somedian and dorsal secondary carinae (DMC- 
DSC) of the chela manus is less than the maximum 
distance between the dorsal secondary and digital 
carinae (DSC-DC) in the male (fig. 167B) and 
similar to the DSC-DC in the female (fig. 167A) of 
H. laevigatus whereas the DMC-DSC is greater 
than the DSC-DC in the male of H. silenus, similar 
to the DSC-DC in the male of H. laoticus, H. peter- 
sii, and H. spinifer, and less than the DSC-DC in 
the female of H. longimanus. The chela manus dor- 
sal intercarinal surface is shallowly reticulate (fig. 
167) in H. laevigatus but smooth or nearly so in all 
other species except H. glaucus and, often, H. 
thorellii. The second (subproximal) lobe of the chela 
movable finger of the adult male is more strongly 
developed than other lobes on the finger, with a 
correspondingly well-developed notch in the fixed 
finger (figs. 167B, 168) in H. laevigatus but similar 
to or barely larger than other lobes on the finger in 
H. glaucus, H. longimanus, and H. thorellii. Macro- 
seta st on the proventral surface of the basitarsus of 
leg I is spiniform (fig. 50A) in H. laevigatus but 
setiform in all other species except H. thorellii; st on 
the proventral surface of the basitarsus of leg II is 
spiniform (fig. 50B) in H. laevigatus but setiform in 
all other species except H. glaucus, H. thorellii, and, 
usually, H. longimanus; sb on the proventral surface 
of the basitarsus of leg II is setiform (fig. 50C) in 
H. laevigatus but spiniform in H. glaucus, H. peter- 
sii, and H. spinifer. The lateral surfaces of meso- 
somal tergites I-VI in the female are smooth (fig. 
165A) in H. laevigatus but granular in all other spe- 
cies except H. laoticus and H. thorellii. The ventro- 
submedian and ventrolateral carinae of metasomal 
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segments I-IV are granular or costate-granular on 
segment IV only and costate on segments I-III (fig. 
69D) in H. laevigatus but granular on segments I- 
IV, II-IV (costate on I), or III and IV (costate on I 
and II) in H. laoticus and H. silenus. The ventral 
intercarinal surfaces of segments III and IV of the 
female are smooth in H. laevigatus but granular in 
H. laoticus. The telson is blackish and as dark as 
metasomal segment V in H. laevigatus (figs. 9E, 
164, 165) but dark reddish brown and paler than 
segment V in H. glaucus, H. longimanus, H. petersii, 
and H. spinifer. The width of the telson vesicle is 
approximately equal to or less than the width of 
metasomal segment V (figs. 67D, 69D) in the male 
of H. laevigatus but greater than the width of seg- 
ment V in the male of H. glaucus and H. 
longimanus. 

DISTRIBUTION: This species is recorded from 
the Tanintharyi Region of southwestern Myan- 
mar, including the Myeik archipelago, southern 
Thailand (recorded in the provinces of Chumphon, 
Kanchanaburi, Krabi, Nakhon Si Thammarat, 
Narathiwhat, Phang-Nga, Phattalung, Pattani, 
Phetchaburi, Satun, Songkhla, Surat Thani, and 
Trang), including the islands of Ko Lanta, Ko 
Muk, Ko Samui, the Phi Phi archipelago, and 
Phuket, and Langkawi island in the state of Kedah, 
Malaysia (fig. 158, table 2). Its distribution over- 
laps those of H. laoticus in central Thailand and J. 
cyaneus in southern Thailand. Heterometrus spini- 
fer is allopatric to the south of the Sankalakhiri 
(Titiwangsa) Mountains, in Malaysia. 

Eco.ocy: Heterometrus laevigatus has been 
collected in primary and secondary tropical rain- 
forest and rubber plantations at elevations of 
30-395 m above sea level (fig. 7E). Most speci- 
mens, including the holotype of H. minotaurus, 
were collected with UV detection at night, door- 
keeping in or near burrows or walking on the 
ground. Some were collected by overturning 
stones and logs during the day. The habitat and 
habitus of this species are consistent with the fos- 
sorial, pelophilous, lapidicolous, and corticolous 
ecomorphotypes (Prendini, 2001b). The following 
scorpions were found in sympatry with H. laev- 
igatus: the buthids Lychas mucronatus (Fabricius, 
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1798), Lychas krali Kovarik, 1995, Lychas scutilus 
C.L. Koch, 1845, and Thaicharmus mahunkai 
Kovarik, 1995; an undetermined chaerilid, genus 
Chaerilus Simon, 1877; undetermined scorpiopids 
of the genera Alloscorpiops Vachon, 1980, and 
Euscorpiops Vachon, 1980; and the hormurids Lio- 
cheles australasiae (Fabricius, 1775) and undeter- 
mined species of Liocheles Sundevall, 1883. 

CONSERVATION Status: Heterometrus laeviga- 
tus is occasionally available in the exotic pet 
trade. Material offered for sale is believed to have 
originated from Thailand or Myanmar. 

REMARKS: Palamnaeus laevigatus Thorell, 
1876, was based on an adult female from “Mel- 
bourne, Nova Hollandia” [Australia], although 
the type locality is erroneous and may refer to 
the transportation (Couzijn, 1981). Couzijn 
(1981: 93) synonymized P laevigatus with H. spi- 
nifer but noted differences including coarse retic- 
ulation on the pedipalp chela manus and two 
meristic characters (the sum of the lengths of 
metasomal segments I-V and the distance 
between pedipalp chela trichobothria V, and V, 
as a ratio of the distance between V, and V,) dif- 
fering from typical values. 

Whereas Fet (2000: 438) correctly credited 
Couzijn (1981) as the first to synonymize P 
laevigatus with H. spinifer, Kovartik (2004) 
incorrectly listed Kraepelin (1894) as the first 
to do so. Kraepelin (1894) listed both H. spini- 
fer and P. laevigatus as synonyms of Scorpio 
longimanus (i.e., Heterometrus longimanus). 

Examination of the holotype of P laevigatus 
during the present investigation demonstrated 
that, although it is a subadult female with erro- 
neous locality data, the specimen is unequivo- 
cally conspecific with H. cimrmani, not H. 
spinifer, consistent with Couzijn’s (1981) assess- 
ment that the specimen differed from “typical” 
H. spinifer in several respects. Characters consis- 
tent with H. cimrmani and differing from H. spi- 
nifer include the dark blackish telson (yellowish 
in immature stages and reddish brown in adults 
of H. spinifer), the more elongated shape of the 
pedipalp chela manus and, especially, the pro- 
nounced reticulation on its dorsal and retrodor- 
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FIGURE 132. Deccanometrus obscurus (Couzijn, 1981), comb. et stat. nov., 6 (AMNH), Bhimashankar, India, 
pedipalp patella: A. dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


sal surfaces (smooth in H. spinifer), as well as the 
shape and granulation of the carapace, the shape 
of the pectinal scape, and the two meristic char- 
acters mentioned by Couzijn (1981). Based on 
the evidence, P. laevigatus is indisputably con- 
specific with H. cimrmani, hence Heterometrus 
cimrmani Kovarik, 2004 = Heterometrus laeviga- 
tus (Thorell, 1876), syn. nov. 

Heterometrus minotaurus was based on a 
holotype male from Surat Thani Province, south- 
ern Thailand. The description and figures of H. 
minotaurus closely match the male of H. cim- 
rmani, and the type locality falls within the 
known range of H. cimrmani, only a short dis- 
tance north of localities of H. cimrmani speci- 
mens identified by Kovarik (2004), e.g., Phang 


Nga. No diagnostic characters were provided to 
separate H. minotaurus from H. cimrmani in the 
original description, Pliskova et al. (2016) com- 
pared H. minotaurus only with H. longimanus, a 
species that does not overlap in distribution. As 
H. cimrmani is a junior synonym of H. laeviga- 
tus, the same is true for H. minotaurus, hence 
Heterometrus minotaurus Pliskova et al., 2016 = 


Heterometrus laevigatus (Thorell, 1876), syn. nov. 

MATERIAL EXAMINED: ex pet trade, xii.2000, 1 6, 
1 2 (AMNH). Myanmar [alleged]: ex pet trade, 2002, 
1 2 (AMNH [LP 1789]), 1 juv. ¢ (AMCC [LP 1789]). 
MALAYSIA: Kedah: Langkawi, D’Coconut Hill Resort 
[06°22'N 99°49’'E], 16.vii.2017, M.S. Foo, 1 2 (LKC 
ZRC-ENT 915); Langkawi, Lubuk Somilang [Semilang, 
06°22'N 99°48’E], 15.vii.2017, M.S. Foo, 1 ¢ (LKC 


242 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY NO. 442 





FIGURE 133. Deccanometrus obscurus (Couzijn, 1981), comb. et stat. nov., ¢ (AMNH), Bhimashankar, India, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 134. Deccanometrus obscurus (Couzijn, 1981), comb. et stat. nov., 2 (AMNH), Bhimashankar, India, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 135. Deccanometrus phipsoni (Pocock, 1893), comb. nov., habitus: A, C. dorsal and B, D. ventral 
aspects. A, B. 6d, C, D. 2 (MNHN 0080). Scale bar = 10 mm. 
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ZRC-ENT 916). THAILAND: F. Odendaal, 1 ¢ (TM 
20261), G. Newlands, 2 2 (SAM C4511 [JV 2210]). 
Bangkok Prov.: Bangkok [13°45’N 100°31’E], 1956, G. 
Alexander, 1 d (FMNH [086 252]). Chumphon Prov.: 
Phato Distr: Khao Kai Jae Waterfall, along main road/ 
trail leading toward waterfall, 09°55'N 98°57’E, 
26.iv.2014, S.F. Loria and P. Horsley, blacklight at night, 
1 2 (AMNH), 1 juv. 6 (AMCC [LP 12337]). Krabi 
Prov.: Krabi Distr.: Khao Phanom Bencha, around bun- 
galows, 08°14'N 98°55’E, 126 m, 25-26.xi.2014, S.F. 
Loria and M.M. Locke, on ground, 1 juv. 2 (AMCC 
[LP 13048]). Narathiwhat Prov.: Mueang Narathiwhat 
Distr.: Baugnara, Navadhivas [06°25'N 101°49’E], 
13.x.1940, Dr. Hemmingsen, rubber plantations, 1 d, 1 
2 (AMNH). Phattalung Prov.: Si Banphot Distr: Khao 
Pu-Khao Ya, 07°41'N 99°52’E, 186 m, 24.xi.2014, S.F. 
Loria and M.M. Locke, blacklight at night, 3 @, 1 
subad. d, 1 juv. d (AMNH), 1 juv. 2 (AMCC [LP 
13047]), on hill along nature trail, 07°41'N 99°53’E, 
219 m, 24.xii.2014, S.F. Loria and M.M. Locke, under 
rotting log, 1 juv. 2 (AMNH). Phetchaburi Prov.: 
Kaeng Krachan Distr: Kaeng Krachan, around lake, 
near road, 12°53’N 99°38’E, 100 m, 24.iv.2014, S.F. 
Loria and P. Horsley, 3 d, 2 juv. d, 2 juv. ? (AMNH), 
1 juv. 2 (AMCC [LP 12335]). Satun Prov.: Khuan Don 
Distr: Thale Ban, along road and trails, 06°43'N 
100°10’E, 163 m, 23.xi.2014, S.F. Loria and M.M. 
Locke, in burrows, 1 d, 1 ?, 1 subad. d, 1 subad. 9 
(AMNH), 1 juv. 6 (AMCC [LP 13045]). Surat Thani 
Prov.: Ko Samui Distr.: Koh Samui (Samui Island), Na 
Mueang-1 Waterfall, around grounds of waterfall, 
09°28'N 99°59’E, 30 m, 15.xii.2018, S.E. Loria, under 
rocks and logs, 2 d, 1 2 (AMNH). Trang Prov.: 
Mueang Trang Distr: Kao Chong [Khao Chong, 
07°33'N 99°47'E], 1000 ft., 24.viii.1933, H.M. Smith, 1 
3d (USNM); Trong [Trang, 07°34'N 99°37'E], lower 
Siam, W.L. Abbott, 4 d, 3 2 (USNM). 


Heterometrus laoticus Couzijn, 1981 


Figures 7F, 8F, 10, 24A, B, 38A, B, 51A-D, 70A, 
71A, 72A, 157, 169-173, table 2 


Palamnaeus silenus Simon, 1884a: 361 (misiden- 
tification, part); Thorell, 1889: 588 (misiden- 
tification, part); Flower, 1901: 35, 36 
(misidentification); Simon, 1904: 293 
(misidentification, part). 

Heterometrus (Scorpio) longimanus: Kraepelin, 
1901: 271 (misidentification, part). 


Heterometrus (Scorpio) longimanus var. silenus: 
Kraepelin, 1901: 271 (misidentification, 
part). 

Heterometrus longimanus petersi: Fage, 1933: 25, 
27 (misidentification, part); 1936: 180, 181 
(misidentification, part); 1946: 73 (misiden- 
tification part). 

Heterometrus longimanus petersii: Nemenz and 
Gruber, 1967: 1-24, tables 1-3, figs. 1-7 
(misidentification). 

Heterometrus (Heterometrus) laotianus: Couzijn, 
1981: 173, fig. 62 (part). 

Heterometrus (Heterometrus) laoticus Couzijn, 
1981: 22, 32, 73, 75-77, 80, 83, 89, 94-96, 
174, 175, 182, 184, 185, 189, 191, table 7, 
figs. 4a, 17b, 18, 19, 21, 24, 63, 66b (part); 
Kovarik, 1995: 202 (part); 1997: 183; Hue et 
al., 1998: 8 (part); Kovarik, 1998: 137 (part); 
Fet, 2000: 433 (part); Kovarik, 2002: 17. 

Heterometrus (Heterometrus) petersii: Couzijn, 
1981: 73, 173, 175, 185, 187-189, figs. 62, 70 
(misidentification, part); Fet, 2000: 437 
(part). 

Heterometrus (Heterometrus) petersii petersii: 
Couzijn, 1981: 32, 76, 77, 83, 88, 89, 96-99, 
174, table 7, figs. 18, 19, 63 (misidentifica- 
tion, part); Hue et al., 1998: 7, 8 (misidenti- 
fication, part); Fet, 2000: 437 (part). 

Heterometrus (Heterometrus) spinifer: Couzijn, 
1981: 73, 94, 96, 173, 175, 187, 189, 190, fig. 
62 (misidentification, part). 

Heterometrus (Heterometrus) spinifer spinifer: 
Couzijn, 1981: 19, 32, 76, 77, 83, 89-93, 
167, 174, 191, table 7, figs. 2b, 18, 19, 63 
(misidentification, part). 

Heterometrus longimanus: Warburg and Polis, 
1990: 233 (misidentification). 

Heterometrus petersii petersii: Warburg and Polis, 
1990: 225 (misidentification). 

Heterometrus spinifer: Delfosse, 1998: 30 
(misidentification); Robert, 1999: 19-27 
(misidentification, part). 

Heterometrus (Heterometrus) petersi: Kovarik, 
1998: 137 (part). 
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Heterometrus laoticus: Prendini et al., 2003: 188, 
192, 202, 205, 208, 209, 222, 252-259, table 3, 
figs. 2, 4, 6, 7, appendices 1, 2 (part); Kovatik, 
2004: 2, 20, 21, 34, 51, 53, table 2 (part); 
Booncham et al., 2007: 42-50, table 1, figs. 
1-6; Wirkner and Prendini, 2007: 402, table 
1; Kovarik, 2009: 35, 39, 47-49, 82, 87, 101, 
106, table 1 (part), figs. 63-70, 102, 228, 229, 
253, 254; Klu&Smann-Fricke et al., 2012: 546, 
table 1; Pham et al., 2017: 136, fig. 5. 

Heterometrus petersii: Kovarik, 2004: 2, 13, 21, 
32, 34, 42, 51, 53, table 2 (misidentification, 
part); Booncham et al., 2007: 43; Kovarik, 
2009: 35, 42, 48, table 1 (part): 3. 


Type Materia: LAOS: Holotype d, para- 
type 2 (MNHN RS 0030), 1884-1899, Neis 
[examined]. 

Couzijn (1981: 94) based the description of H. 
(H.) Iaoticus on multiple specimens, but clearly 
specified a holotype and allotype (paratype) 
among them: “Laos (3 d ad, including holotype, 
1 & ad. allotype, leg. Neis 1884-1899, [MNHN] 
RS 0030 ...).” Fet (2000: 433) incorrectly cited all 
specimens in Couzijn’s (1981) list as type mate- 
rial for H. (H.) laoticus. 

DiaGnosis: Heterometrus laoticus may be sepa- 
rated from other species of Heterometrus as follows. 
‘The carapace interocular surface is entirely smooth 
in the male and female (fig. 24.A, B) of H. Iaoticus 
whereas the interocular surface is granular along 
the median longitudinal and anterior bifurcated 
sulci only in the male and female of H. longimanus, 
H. petersii, H. silenus, and H. spinifer, and the 
female of H. laevigatus, and the frontal lobes and 
medial region of the interocular surface are granu- 
lar with smooth areas in the male and female of H. 
glaucus and H. thorellii, The carapace anterolateral, 
mediolateral, and posterolateral surfaces of the 
female (fig. 24B) are smooth or nearly so in H. 
laoticus, the anterolateral and mediolateral surfaces 
of the female granular in all other species, and the 
posterolateral surfaces of the female granular in all 
other species except H. longimanus. The pedipalps 
of the adult male are short, with femur length : pos- 


NO. 442 


terior carapace width ratio (FL:PCW) < 0.77 and 
femur length : carapace length ratio (FL:CL) < 0.74 
(fig. 169) in H. laoticus but long, with FL:PCW = 
0.80 and FL:CL = 0.76 in H, glaucus, H, laevigatus, 
H, longimanus, and H. thorellii. The pedipalp chela 
manus promedian carina of the female (fig. 173) is 
present and granular in H. Iaoticus but absent or 
obsolete in H. laevigatus. The maximum distance 
between the dorsomedian and dorsal secondary 
carinae (DMC-DSC) of the chela manus is similar 
to the maximum distance between the dorsal sec- 
ondary and digital carinae (DSC-DC) in the male 
and female (figs. 172, 173) of H. Iaoticus whereas 
the DMC-DSC is less than the DSC-DC in the 
male of H. glaucus, H. laevigatus and H. thorellii, 
greater than the DSC-DC in the male of H. silenus, 
and less than the DSC-DC in the male and female 
of H. longimmanus, The chela manus dorsal intercari- 
nal surface is smooth or nearly so (figs. 172, 173) in 
H. laoticus but shallowly reticulate in H. glaucus, H. 
laevigatus and, often, H, thorellii, The second (sub- 
proximal) lobe of the chela movable finger of the 
adult male is more strongly developed than other 
lobes on the finger, with a correspondingly well- 
developed notch in the fixed finger (fig. 172) in H. 
lnoticus but similar to or barely larger than other 
lobes on the finger in H. glaucus, H. longimanus, 
and H., thorellii. Macroseta st on the proventral sur- 
face of the basitarsus of leg I is setiform (fig. 51A) 
in H. laoticus but spinitorm in H. laevigatus and H. 
thorellii; st on the proventral surface of the basitar- 
sus of leg II is setiform (fig. 51B) in H. laoticus but 
spiniform in H. glaucus, H. laevigatus, H. thorellii, 
and, usually, H. longimanus; sb on the proventral 
surface of the basitarsus of leg Ill is setiform (fig. 
51C) in H. Iaoticus but spiniform in H, glaucus, H. 
petersit, and H. spinifer. The lateral surfaces of 
mesosomal tergites -V1 in the female are smooth 
(fig. 170A) in H. laoticus but granular in all other 
species except H. laevigatus and H. thorellii. The 
ventrosubmedian and ventrolateral carinae of 
metasomal segments I-IV are granular on seg- 
ments I-IV, I-IV (costate on I), or III and IV (cos- 
tate on I and II) (fig. 72A) in H. /aoticus but 
granular or costate-granular on segment IV only 
and costate on segments I-III in H. glaucus. The 
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FIGURE 136. Deccanometrus phipsoni (Pocock, 1893), comb. nov., d (MNHN 0080), pedipalp patella: A. 
dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


ventral intercarinal surfaces of segments III and IV 
of the female are granular in H. laoticus but smooth 
in all other species. The telson is blackish and as 
dark as metasomal segment V in H. Jaoticus (figs. 
169, 170) but dark reddish brown and paler than 
segment V in H. glaucus, H. longimanus, H. petersii, 
and H. spinifer. The width of the telson vesicle is 
approximately equal to or less than the width of 
metasomal segment V (figs. 70A, 72A) in the male 
of H. laoticus but greater than the width of segment 
V in the male of H. glaucus and H. longimanus. 
DIsTRIBUTION: This species is distributed 
across Thailand (recorded in the provinces of 
Bangkok, Chanthaburi, Chiang Mai, Chonburi, 


Kampheng Phet, Kanchanaburi, Lampang, Lam- 
phun, Lopburi, Nakon Phanom, Nakhon Ratcha- 
sima, Nakhon Sawan, Nan, Phetchabun, 
Prachinburi, Phrae, Sakon Nakhon, Tak, Trat, 
Ubon Ratchathani, and Udon Thani), including 
Ko Chang island, Laos (recorded in Vientiane 
Prefecture and the provinces of Bolikhamsa, 
Chachoengsao, Khammouane, Luang Prabang, 
Salavan, Savannakhet, Vientiane, and Xiengkh- 
ouang), and northwestern Cambodia (recorded 
only in Siem Reap Province). Its distribution 
overlaps that of H. laevigatus in central Thailand 
and appears to be bounded in the east by the 
Annamite Mountain range (fig. 157, table 2). Its 
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FIGURE 137. Deccanometrus phipsoni (Pocock, 1893), comb. nov., ¢ (MNHN 0080), pedipalp chela: A. retro- 
dorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


sister species, H. silenus is allopatric, distributed | deciduous forests, mesic savanna on flat plains, 
to the east of the Annamite Mountains. limestone formations, gardens, and rice fields at 

Eco.Loey: Specimens of H. laoticus with eco- elevations of 10—1220 m above sea level (fig. 7F). 
logical data were collected in or near primary | Most specimens were collected with UV detec- 
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FIGURE 138. Deccanometrus phipsoni (Pocock, 1893), comb. nov., 2 (MNHN 0080), pedipalp chela: A. retro- 
dorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


tion at night, doorkeeping at burrow entrances this species are consistent with the fossorial, 
(fig. 8F). Some burrows were located under rocks —_ pelophilous ecomorphotype (Prendini, 2001b). 
and specimens were occasionally observed walk- The following scorpions were collected in sym- 
ing on the ground. The habitat and habitus of _ patry: the buthids Lychas aberlenci Lourengo, 
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FIGURE 139. Deccanometrus ubicki (Kovatik, 2004), comb. nov., habitus: A, C. dorsal and B, D. ventral 
aspects. A, B. Paratype d (CAS 9071136). C, D. Paratype 2 (CAS 9071135). Scale bars = 10 mm. 
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2013, Lychas cernickai Kovatik, 2013, Lychas 
mucronatus, and an undetermined species of 
Lychas C.L. Koch, 1845; the hormurid Liocheles 
australasiae; and the scorpiopids Alloscorpiops 
calmonti Lourenco, 2013, and Alloscorpiops 
wongpromi Kovarik et al., 2013. 

CONSERVATION STATUS: Heterometrus laoticus 
is occasionally available in the exotic pet trade. 
Material offered for sale is believed to have origi- 
nated from Thailand, where the species is also 
harvested for consumption. 

REMARKS: This species was previously accom- 
modated in the nominal subgenus of Heterome- 
trus by Couzijn (1981) and Fet (2000). 

MATERIAL EXAMINED: 1 2 (AMNH), > 1990, 1 3 
(TM 20261). CAMBODIA: Siem Reap Prov.: Bakorng 
Distr: Kantrieng Commune, Tatrow Village, 13°20'N 
104°02’E, > 10 m, vii.1999, B.L. Stuart, 12 PM under water 
tank next to house, 1 2, 1 subad. 2, 1 juv. 6 (FMNH 086 
259 [408]). Siem Reap, Angkor Wat, 13°24’N 103°52’E, 36 
m, 15.vii.2017, P. Jager, tree trunks, shrubs, forest floor, at 
night, by hand at roadside, 1 5 (SMF). LAOS: 1884-1899, 
Neis, 6 6, 2 subad. 3, 1 subad. 2, 1 juv. 2, 1 juv. (MNHN 
RS 0030). Champasak Prov.: Pathoumphone Distr.: Ban 
Kiet Ngong, near Vanhna Ban Xang Restaurant and Guest- 
house, 14°46’N 106°02’E, 177 m, 21.v.2018, S.E Loria, L. 
Ngo and S.T. Kangnavong, blacklight at night in burrows 
under rocks, 1 5, 1 subad. d (AMNH), Ban Kiet Ngong, 
behind house in disturbed forest, 14°47’N 106°02’E, 161 
m, 22.v.2018, S.E Loria, L. Ngo, S.T. Kangnavong and V. 
Keosopha, in burrows under volcanic rocks, 2 d, 1 @ 
(AMNH). Khammouane Prov.: Boualapha Distr.: between 
Boualapha [17°19'N 105°43’E] and Ban Nong Ping, 
3.v.2012, P. Jager, by hand at night, 1 2 (SMF), 1 @ 
(AMCC [LP 11330]); Hin Namno National Biodiversity 
Conservation Area: Tham Xe Bang Fai (Xe Bang Fai River 
Cave), 17°22’N 105°50’E, 159 m, 19-20.ii.2012, L. Pren- 
dini and P. Kanyavong, beach at bottom of “Balcony Pas- 
sage, right bank of river, ca. 300-500 m from downstream 
entrance of cave, UV detection, dextral pedipalp patella 
(AMNH), 19-21.ii.2012, L. Prendini, P. Kanyavong, and 
W. Phimmathong, beach between “Balcony Passage” and 
“Stairway to Heaven,’ right bank of river, UV detection, 
sinistral pedipalp chela (AMNH), 20-21.ii.2012, L. Pren- 
dini, P. Kanyavong and W. Phimmathong, beach midway 
through cave, left bank of river, UV detection, dextral 
pedipalp chela (AMNH). Gnommalath Distr. Tham 
Makhang near Ban Naden village, 17°29'N 105°24’E, 159 
m, 13.vi.2012, L. Prendini, S.E Loria and P. Kanyavong, 
limestone cave in savanna, inside cave, 1 5 pedipalp chela 


(AMNH); Tham Nam Lot (Lod) near Ban Naden village, 
17°30'N 105°23’E, 260 m, 13-14.vi.2012, L. Prendini, S.F. 
Loria, and P. Kanyavong, outside entrance to limestone 
cave in primary rainforest at base of limestone mountain, 
UV light detection on hot, very humid night after late 
afternoon rainfall, doorkeeping at burrow entrances in 
open ground or under stones, excavated from shallow bur- 
rows (ca. 20 cm) in clayey-loam soil, 3 5, 2 subad. 3, 1 
subad. 2, 2 juv. 2, two pedipalp chelae (AMNH), 1 juv. 
2 (AMCC [LP 11352]); Tham Nam Lot (Lod), near Ban 
Naden village, outside cave, 17°30’N 105°23’E, 260 m, 
19.v.2018, S.F. Loria, L. Ngo, S.T. Kangnavong, and PT. 
Thon Thondet, blacklight at night, on ground outside cave, 
1 3 (AMNB). Thakhek Distr: Phou Hin Boun National 
Biodiversity Conservation Area, Phahom Camp, ca. 12 km 
E Thakhek on road to Gnommalath, 17°27’N 104°55’E, 
151 m, 14-15.vi.2012, L. Prendini and S.F. Loria, primary 
rainforest/mesic savanna on flat plains around bases of 
steep limestone mountains, lush vegetation after recent 
rains, clayey-loam soil, UV light detection on hot, humid, 
dark night following showers of rainfall, walking on 
ground in open, 1 d (AMNH); Phou Hin Boun National 
Biodiversity Conservation Area, Tham Pha In, ca. 12 km 
E Thakhek on road to Gnommalath, 17°28’N 104°55’E, 
143 m, 14-15.vi.2012, L. Prendini and S.F. Loria, primary 
rainforest/mesic savanna on plains around bases of steep 
limestone mountains, lush vegetation after recent rains, 
clayey-loam soil, UV light detection on hot, humid, dark 
night following showers of rainfall, walking on ground in 
open, 1 2 (AMNH); Thakhek, 17°24'N 104°48’E, 
15.vi.2012, P. Kanyavong, in garden, 1 subad. ¢ (AMNH); 
Thakek [17°24’N 104°50’E], 9-13 road km E, 25-27. 
iv.2012, P. Jager, limestones, at night, 1 subad. d (SMF), 1 
subad. ¢ (AMCC [LP 11331]). Luang Prabang Prov.: Pak 
Seng Distr.: Pak-Xeng town, on Pak Xeng-Sam Soun 
Road, 20°10'N 102°39’E, 13.v.2018, S.F. Loria, L. Ngo and 
S.T. Kangnavong, blacklight at night, under rock in house 
garden, 1 d¢ (AMNH), sitting on wall, 1 2 (AMNH),1 2 
pedipalp chela (AMCC [LP 15584]). Vientiane Prefec- 
ture: Vientiane vicinity [17°58’N 102°36’E], 28.iv.1965, 
L.G. Bush, 1 6 (AMNH). Vientiane Prov.: Thoulakhom 
Distr: Phou Khao Khouay NBCA, Ban Vangheua (Khua) 
school, 18°20'N 102°49’E, 775 m, 25-30.v.2008, A. New- 
ton, M. Thayer et al., settlement near forests and rice fields, 
at light (UV and MV), FMHD 2008-018, 1 juv. 6 (FMNH 
129 144). THAILAND: 1 6 (AMNH), FJ. Odendaal, 2 2 
(AMNH [AH 803, 804]), Eisenhofer, 6 5, 1 subad. 6, 1 
subad. 2 (ZMB 14928), 23.vi.1900, H. Zimmermann, 3 <, 
1 juv. 2 (ZMB 14929), 1996, C.K. Wee, 1 2 (LKC ZRC- 
ARA 680). Bangkok Prov.: Bangkok [13°45’N 100°31’E], 
29.xi.1929, H.M. Smith, 1 d, 1 2 (USNM). Chiang Mai 
Prov.: Chiang Dao Distr. Doi Chang Dao [Doi Chiang 
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Dao, 19°24'N 98°53’E], April, Asiatic Primate Expedition, 
1 2 (MCZ 10381); Doi Chieng Dao [Doi Chiang Dao], 
northern Siam, 29.i.1932, H.M. Smith, 2 6, 2 subad. @ 
(USNM). Mae Taeng Distr: Khun Tan Mts. [19°05'N 
99°21'E], northern Siam, 4000 ft., 16.v.1933, H.M. Smith, 
1 2 (USNM); Sanpayang [San Payang, 19°02’N 98°52’E], 
northern Siam, 30.xii.1932, 1 juv. 2 (USNM). Mueang 
Chiang Mai Distr: Chiengmai [Chiang Mai, 18°48'N 
99°00’E], vi.1952, D.C. and E. Thurman, 1 2 (USNM); 
Chieng Mai [Chiang Mai, 18°48’N 99°00’E], 12.x.1966, G. 
Dingerkus, 1 subad. 6 (AMNH [GD 10.007.1]). Kam 
Peng Pet Prov.: Khlong Khlung Distr: Klong Klung River 
[Ban Klong Klung (Khlong Khlung), 16°13’N 99°42’E], 
20.vi.1949, C.C. Sanborn (CNHM-Rush Watkin’s Zool. 
Exped. 1949), 1 6, 1 2 (FMNH 086 262). Kanchanaburi 
Prov.: Sai Yok Distr: Sai Yok, 14°26'N 98°51'E, 88 m, 
22.iv.2014, S.E Loria and P. Horsley, in forest patch near 
open area, in/near burrows, 1 ¢, 1 juv. 6 (AMNH), 1 &, 
1 juv. 2 (AMCC [LP 12336]). Lampang Prov.: Mae Mo 
Distr. Maemo [Mae Mo, 18°16’N 99°42’E], 2.vi.1994, J. 
Nielsen, 1 2 (NRS [JF 175]). Loei Prov.: Dan Sai Distr: 
Loei Ransai [Dan Sai, 17°17'N 101°10’E], Sakon Nakhon, 
29.v.1954, R.E. Elbel, 1 2 (USNM). Lopburi Prov.: Chai 
Badan Distr.: Tha-Manao [15°11'N 101°10’E], 30 km NW 
Kanchanaburi, 145 km NW Bangkok, 120 m, W. Thielen, 
3 6,2 2,1 subad. d6 (ZHM A32/90). Nakhon Ratcha- 
sima Prov.: Kao Liao Distr.. Khao-Din (Kao-Liau) [Ban 
Khao Din, 15°48’N 100°05’E], Nakhon Sawan, 11.xi.1984, 
R. Meunier, 1 2 (AMNH [AH 4649]), 3 subad. 6 (AMNH 
[AH 4651, 4654, 4658]), 2 subad. 2 (AMNH [AH 4657, 
4659]), 3 juv. 6 (AMNH [AH 4650, 4652, 4655]), 2 juv. 2 
(AMNH [AH 4653, 4656]). Pak Chong Distr: Pak Jong 
[Pak Djong, 14°42’N 101°25’E], eastern Siam, 18.v.1925, 
H.M. Smith, 1 subad. d6 (USNM 92/528). Nakhon Si 
Thammarat Prov.: Nakhon Si Thammarat Distr.. Nakon 
Sritamarat [Nakhon Si Thammarat, 08°26'N 99°58’E], 
8.vii.1928, 1 ¢ (USNM 103/537). Phrae Prov.: Rong 
Kwang Distr: Ban Phai Thon [18°23’N 100°26’E] or Nan 
Prov.: Sa Distr: Ban Pha Hang [Ban Pha Han, 18°28’N 
100°43’E], xii.1961, K. Thonglongy, 1 subad. @, 1 juv. 2 
(USNM). Phetchabun Prov.: Chon Daen Distr.: Takaw, 
Pasak River [Ban Ta Kam (Tha Kham), 16°09’N 100°48’E], 
20.x.1932, H.M. Smith, 1 ¢, 1 subad. 2 (USNM). Sakon 
Nakhon Prov.: Mueang Sakon Nakhon Distr: Pak Nam Po 
[Pak Nam Pho, 15°43’N 100°09’E], Pak Nam Po Prov., 
11.vi.1949, E Wonder (CNHM-Rush Watkins Zool. 
Exped. 1949), 1 d, 1 juv. d, 3 juv. 2 (FMNH 086 253), 
12.vi.1949, E Wonder (CNHM-Rush Watkins Zool. 
Exped. 1949), 1 2, 1 juv. d, 1 juv. 2 (FMNH 086 263); 
Sakon Nakon [Sakon Nakhon, 17°10’N 104°09’E], E Siam, 
16.iii.1929, 2 2 (USNM). Ratchaburi Prov.: Suan Phueng 
Distr: Suan Phueng Nature Education Park, 13°31’N 
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FIGURE 140. Deccanometrus ubicki (Kovarik, 2004), 
comb. nov., paratype 2 (CAS 9071135), pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 


99°14’E, 21.xi.2018, 5" ASA Congress Attendees, 1 juv. 3 
(AMCC [LP 16489]). Ubon Ratchathani Prov.: Khong 
Chiam Distr.: Kaeng Tana, trail to Pra Cave and Phaphueng 
Rock Garden, 15°18’N 105°28’E, 112 m, 7.xii.2014, S.E 
Loria and M.M. Locke, blacklight at night, on ground, 1 ? 
sinistral pedipalp chela (AMNH), 15°18’N 105°29’E, 112 
m, 8.xii.2014, S.E Loria and M.M. Locke, in burrow, 1 d 
(AMNH), [tissue] (AMCC [LP 13046]). 

Dusious Recorps: Ipoh [Malaysia: Perak: Kinta 
Distr.], ix.1971, 1 6 (AMNH [GD 10.003.3]). Burma 
[Myanmar], 15.x.1972, 1 2 (AMNH). 


Heterometrus longimanus (Herbst, 1800) 


Figures 10, 22C, D, 36C, D, 52E-H, 70B, 71B, 
72B, 158, 174-177, table 2 


Scorpio longimanus Herbst, 1800: 42-44, pl. II, 
fig. 1; Latreille, 1804: 122; Kraepelin, 1894: 
29, 30, 34-39, 41, 49, 51-53, 55, 57, 246, pl. 
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FIGURE 141. Deccanometrus ubicki (Kovatik, 2004), comb. nov., pedipalp chela: A, B. retrodorsal, C. ventral, 
and D. prolateral aspects. A. Paratype d (CAS 9071136). B-D. Paratype 2 (CAS 9071136). Scale bar = 5 mm. 
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I, figs. 20, 21 (part); 1897: 537; Lonnberg, 
1897b: 186; Kraepelin, 1908: 191, fig. 15. 

Buthus costimanus C.L. Koch, 1837: 27-29, pl. 
CXVI, fig. 266 (synonymized by Kraepelin, 
1894: 34); Newport, 1843: 295; C.L. Koch, 
1850: 88. 

Centrurus galbineus C.L. Koch, 1838: 110-112, 
pl. CXXXIX, fig. 320 (synonymized by 
Kraepelin, 1894: 34); Gervais, 1844a: 50; 
C.L. Koch, 1850: 89; Pocock, 1902: 365; 
Braunwalder and Fet, 1998: 33; Couzijn, 
1981: 58. 

Buthus longimanus: C.L. Koch, 1840: 1-3, pl. 
CCLII, fig. 595; 1850: 88. 

Scorpio (Ischnurus) longimanus: Gervais, 1844a: 
69 (part). 

Palamnaeus angustimanus Thorell, 1876b: 211- 
214 (synonymized by Kraepelin, 1894: 34); 
Pocock, 1892: 41, 42. 

Palamnaeus costimanus var. B borneensis Thorell, 
1876b: 217-220; 1888: 338, 414; syn. nov. 

Palamnaeus costimanus var. y glaucus Thorell, 
1876b: 219-221 (misidentification, part). 

Pandinus humilis Simon, 1877: 94, 95 
(synonymized by Kraepelin, 1894: 34). 

Palamnaeus longimanus: Simon, 1884a: 361; 
Pocock, 1892: 41, 42; Simon, 1893: 328; 
1899: 120; 1900a: 84, 97-99 (part); Schultze, 
1927: 375-388, table 1, pl. 1-4; Auber, 1963: 
273; Kovarik, 2004: 44. 

Palamnaeus costimanus: Thorell, 1888: 329. 

Palamnaeus liophysa Thorell, 1888: 338, 415- 
419; 1890; 90-94 (part); syn. nov. 

Palamnaeus spinifer: Pocock, 1892: 38-42 
(misidentification, part); 1894b: 85, 96. 

Palamnaeus (Scorpio) longimanus: Pavesi, 1898: 94. 

Heterometrus longimanus: Kraepelin, 1899: 108, 
111 (part); Werner, 1902: 601; Masi, 1912: 
123, 124 (part); Scheuring, 1912: 370-374, 
figs. 1-5; Lampe, 1918: 197; Kopstein, 1921: 
118, 119, 129, 130 (part); 1923: 186, 187; Pav- 
lovsky, 1924a: 78, pl. I, fig. 13; Kopstein, 
1926: 111, 112, 115; 1927: 107; Banks, 1928: 
505; Werner, 1932: 576; 1934: 277 (part), 278, 
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fig. 348; 1936: 186; Kastner, 1941: 210, 233, 
fig. 192; Roewer, 1943: 228 (part); Vachon, 
1952a: 37, fig. 34; Rosin and Shulov, 1963: 
570; Biicherl, 1964: 59; Vachon et al., 1970: 
426; Stockmann, 1979: 405; Francke and Sis- 
som, 1984: 12, table 6; Casper, 1985: 281, 
282; McCormick and Polis, 1990: 301, table 
7.1; Polis and Sissom, 1990: 187, 199, 202, 
tables 4.2, 4.4; Pointer, 1991: 24; Lourenco, 
2002: 75, table 1; Soleglad and Fet, 2003a: 8, 
158, appendix C; 2003b: 5, 20, fig. 22; 
Kovarik, 2004: 1, 2, 23, 25-27, 44, 51, 53, 
table 2, fig. 19; 2009: 35, 40, 41, 48, 49, 84, 
99, 107, table 1 (part), figs. 77-82, 190, 191, 
255; Mirza and Sanap, 2009: 488, 490; War- 
burg, 2013: 152; Pliskova et al., 2016: 467, 
469, 470, 473, 474; Rossi, 2016a: 15; Esposito 
et al., 2017: 14; 2018: 115, appendix 1. 

Heterometrus (Scorpio) longimanus: Kraepelin, 
1901: 271 (part). 

Heterometrus (Scorpio) longimanus var. silenus: 
Kraepelin, 1901: 271 (misidentification, 
part). 

Heterometrus longimanus typicus: Masi, 1912: 
123 (part). 

Heterometrus liophysa: Kopstein, 1921: 131 
(part); 1923: 186 (part); Biicherl, 1964: 59; 
Kovarik, 2004: 1, 2, 21, 23, 51, 53, table 2 
(part); 2009: 35, 40, 48, table 1 (part). 

Palamnaeus oatesii: Schultze, 1927: 375 
(misidentification). 

Heterometrus longimanus longimanus: Giltay, 
1931: 3 (part); 1935: 2 (part); Takashima, 
1945: 90 (part). 

Heterometrus (Heterometrus) bengalensis: 
Couzijn, 1981: 38, 73, 75-77, 80, 85, 88, 89, 
117-120, 178, 182, 184, 191, table 7, figs. 
17b, 18, 19, 21, 66b (misidentification, part). 

Heterometrus (Heterometrus) liophysa: Couzijn, 
1981: 116-118, 173, 184 (part); Kovarik, 
1998: 137; Fet, 2000: 433 (part). 

Heterometrus (Heterometrus) liophysa liophysa: 
Couzijn, 1981: 111-114, 191 (part); Fet, 
2000: 433 (part). 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 255 


Heterometrus (Heterometrus) longimanus: Couzijn, 
1981: 6, 69, 80, 108, 111, 167, 173, 175-178, 
182, 184, 188-190, figs. 21, 62, 64, 66b, 70, 71; 
Tikader and Bastawade, 1983: 519-521 (part); 
Vachon and Lourengo, 1985: 9; Kovarik, 1992: 
185; 1994: 197; 1997: 183; 1998: 137 (part); 
Fet, 2000: 434; Kovarik, 2002: 17. 

Heterometrus (Heterometrus) longimanus angus- 
timanus: Couzijn, 1981: 34, 85, 88, 102, 103, 
173, 175, 176, 189-191, table 7, figs. 29, 64; 
Kovatik, 1998: 137; Fet, 2000: 435. 

Heterometrus (Heterometrus) longimanus belitun- 
gensis Couzijn, 1981: 35, 84, 105, 106, 176, 
191, table 7, fig. 64 (synonymized by Kovarik, 
2004: 1, 25, 27); Kovarik, 1998: 137; Fet, 
2000: 435; Kovarik, 2002: 17; 2004: 1, 25. 

Heterometrus (Heterometrus) longimanus beng- 
kalitensis Couzijn, 1981: 35, 85, 106-108, 
176, 191, table 7, fig. 64; Kovarik, 1998: 137; 
Fet, 2000: 435; Kovarik, 2004: 25; 2009: 40, 
41; syn, nov. 

Heterometrus (Heterometrus) longimanus 
borneensis: Couzijn, 1981: 34, 85, 104-109, 
175, 176, 191, table 7, figs. 30, 64; Kovarik, 
1997: 183; 1998: 137; Fet, 2000: 435; 
Kovarik, 2004: 25; 2009: 40. 

Heterometrus (Heterometrus) longimanus humi- 
lis: Couzijn, 1981: 36, 84, 107, 109-111, 176, 
177, 191, table 7, figs. 31, 64; Kovarik, 1998: 
137; Fet, 2000: 435, 436. 

Heterometrus (Heterometrus) longimanus longim- 
anus: Couzijn, 1981: 6, 19, 21, 23-26, 34, 
67-72, 85, 100-104, 108, 110, 111, 175, 176, 
191, table 7, figs. 2d, 5d, 6d, 7a—d, 8c, 12-15, 
l6c, 28, 64; Tikader and Bastawade, 1983: 
522-528, 533 (part), figs. 1403-1416; Fet, 
2000: 435. 

Heterometrus (Heterometrus) longimanus marmo- 
ratus Couzijn, 1981: 36, 85, 109, 176, 177, 191, 
table 7, fig. 64; Kovarik, 1998: 137; Fet, 2000: 
436; Kovarik, 2004: 25; 2009: 40; syn. nov. 

Heterometrus (Heterometrus) longimanus paris 
Couzijn, 1981: 19, 35, 84, 88, 106, 176, 191, 
table 7, figs. 2e, 64 (synonymized by 





FIGURE 142. Deccanometrus xanthopus (Pocock, 
1897), comb. nov., 2 (AMNH), Khambatki Ghat, 
India, pedipalp patella: A. dorsal, B. retrolateral, and 
C. ventral aspects. Scale bar = 5 mm. 


Kovarik, 2009: 40, 41); Kovarik, 1998: 137; 
Fet, 2000: 436; Kovarik, 2004: 25. 
Heterometrus (Heterometrus) longimanus tar- 
awakanensis Couzijn, 1981: 36, 84, 89, 101, 
108, 176, 177, 191, table 7, fig. 64 (synony- 
mized by Kovatik, 2004: 1, 25, 27); Kovarik, 
1998: 137; Fet, 2000: 436; Kovarik, 2004: 1. 
Heterometrus bengalensis: Kovarik, 2004 1, 7, 9, 
44, 53 (part); 2009: 34, 36 (part). 
Heterometrus longimanus belitungensis: Kovatik, 
2004: 27; 2009: 41, 84, figs. 79, 80. 
Heterometrus longimanus tarawakanensis: 
Kovarik, 2004: 27. 
Heterometrus petersii: Soleglad and Fet, 2003a: 8 
(misidentification); 2003b: 5 (misidentification), 
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FIGURE 143. Deccanometrus xanthopus (Pocock, 1897), comb. nov., pedipalp chela, retrodorsal aspect. A. 
Lectotype 6 (BMNH 1896,9,26,88-91), B. 2 (AMNH), Khambatki Ghat, India. Scale bar = 5 mm, 


Heterometrus longimanus paris: Kovarik, 2009: 
41, 84, fig. 77. 


Type MATERIAL: Scorpio longimanus: Holotype 
3, “Africa” [lost]. Palamnaeus angustimanus: 
Holotype d (NMG 87), East Indies, 26.x.1843, J. 
Hall [examined]. Palamnaeus costimanus var. y 
glaucus: Paralectotype [here designated]: 1 9 
(NMG 88), “Bengal,” 7.viii.1868, G. Litman 
[examined]. INDONESIA: Buthus costimanus: 
Holotype 2?, Java [lost]. Centrurus galbineus: 
Holotype [sex?] [lost]. Bangka-Belitung Islands 
Prov.: Heterometrus (H.) longimanus belitungensis: 
Holotype d (RMNH 786), paratype 2 (RMNH 
86), Bangka [Pulau Bangka, 02°15’S 106°00’E], 


Vosmaer and Budding [examined]. Riau Prov.: 
Heterometrus (H.) longimanus paris: Holotype ¢, 
paratype 2 (RMNH 83), Riouw [Riau], A.H.G. 
Blokzeyl [examined]. Bengkalis Reg.: Heterometrus 
(H.) longimanus bengkalitensis: Holotype ¢ , para- 
type 2 (MNHN RS 0048), Bengkalis [Bengkalis 
Island, 01°27'N 102°24’E], M. Maindron [exam- 
ined]. West Sumatra Prov.: Padang Panjang Reg: 
Palamnaeus liophysa: Syntypes: 1 juv. d, 1 juv. 2 
(MCSNG), Ajer Mantcior [Ajermantsjur/Ajer 
Mantjoer, near Padang Panjang, 00°28’S 
100°24’E], Sumatra, viii.1878, O. Beccari [exam- 
ined]. Solok Reg.: Heterometrus (H.) longimanus: 
Neotype 56 (RMNH 291), Gunung Talang 
[00°59’S 100°41’E], 1000 m, 1926, V. Duivenbode 
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FIGURE 144. Deccanometrus xanthopus (Pocock, 1897), comb. nov., 2 (AMNH), Khambatki Ghat, India, 
pedipalp chela: A. ventral, and B. prolateral aspects. Scale bar = 5 mm. 


and E. Jacobson [examined]. MALAYSIA: Sar- 
awak: Palamnaeus costimanus var. B borneensis: 
Syntypes: 1 d,1 , 1 juv. d (MCSNG), Sarawak, 
Borneo, Doria and Beccari [examined]. PHILIP- 
PINES: National Capital Region: Pandinus 
humilis: Syntypes: 3 juv. 2 (MNHN RS 0021 
[Simon coll. 2499]), Manille [Manila, 14°36'N 
120°59’E], Laglaise, M.N. [examined]. Palawan 
Prov.: Heterometrus (H.) longimanus marmoratus: 
Holotype d, paratype 2 (ZMUC 24639), Balabac, 
Dalawan Bay [07°54'N 117°05‘E], 9.x.1961, 
Noona Danish Expedition 1961-1962 [exam- 
ined]. Tawi Tawi Prov.: Heterometrus (H.) longim- 
anus tarawakanensis: Holotype ¢, 1 subad. 3 
paratype (ZMUC 24641), Tarawakan [05°09'N 


119°53’E], Tawi Tawi Island (Sulu Islands), Philip- 
pines, 7.xi.1961, Noona Danish Expedition 1961- 
1962 [examined]. 

Herbst (1800: 42) described S. longimanus 
from a male, allegedly from Africa, that 
belonged to the Museum of Baron de Block. 
Couzijn (1981: 102) was unable to locate the 
specimen, despite consulting several arachnolo- 
gists and German museums, and therefore des- 
ignated an adult male (RMNH 291) from 
Gunung Talang, Sumatra, Indonesia as 
neotype. 

Simon (1877: 94, 95) based the description of 
P. humilis on an unspecified number of speci- 
mens with the data “Manila (Laglaise) (M.N.)”; a 
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FIGURE 145. Map of South Asia, plotting known locality records of two species of Gigantometrus Couzijn, 
1978, stat. nov., based on material examined, and verified records from virtual museums and the literature: 
Gigantometrus swammerdami (Simon, 1872); Gigantometrus titanicus (Couzijn, 1981), comb. nov. et stat. rev. 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 259 


fe°E 80°E 


14°N 


10°N 


6°N 





B Gigantometrus swammerdami 


@ § Gigantometrus titanicus 


Political boundaries ———__ jor rivers 
is] international High : 2700 
|_| National —_ Blames 0) 


a | 


Low 70 





FIGURE 146. Map of South India and Sri Lanka, plotting known locality records of two species of Gigantome- 
trus Couzijn, 1978, stat. nov., based on material examined, and verified records from virtual museums and 
the literature: Gigantometrus swammerdami (Simon, 1872); Gigantometrus titanicus (Couzijn, 1981), comb. 
nov. et stat. rev. 
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type or types were not specified. Fet (2000: 434) 
and Couzijn (1981: 109) mistakenly referred to 
the syntypes of P humilis as a holotype and 
paratypes. 

Thorell (1888) based P. liophysa on three syn- 
types from Ajer Mantcior, Sumatra, collected by 
Beccari. Thorell (1888: 415, 419) suggested the 
specimens were adult and might be male: “d (¢) 
ad.” but later (Thorell, 1890: 91) stated the types 
were undoubtedly immature “juniores, haud 
dubie,” consistent with the lengths (53-67 mm) 
mentioned in the original description, Couzijn 
(1981: 113, 114) could not locate the types and 
therefore designated a neotype for H. (H.) lio- 
physa, According to the curator (M. Tavano, in 
litt.), a flood damaged the MCSNG in 1970. The 
basement, where the arachnological collection 
was stored, was submerged by water and mud, 
gravely damaging the collections. Many jars were 
broken and specimens lost. It took years to 
recover and reorganize the collections, Presum- 
ably for this reason, the types could not be 
located when requested by H.W.C. Couzijn in 
the 1970s, leading to the conclusion they were 
lost. However, two of Thorell’s (1888) original 
specimens have since been located and were 
examined during the present investigation. There 
is no doubt these specimens are part of the origi- 
nal series, for the following reasons. Firstly, the 
label data indicate they are syntypes and match 
the data in Thorell’s (1888) description: “Ajer 
Mantcior, viii.1878, O. Beccari.” Secondly, 
although only one is male, both specimens are 
immature and match the size range (53-67 mm), 
pectinal tooth counts (12-15), and other descrip- 
tive details (e.g., telson vesicle reddish-brown) 
provided by Thorell (1888). The rediscovery of 
two of the original syntypes (the third, presum- 
ably lost in the flood) invalidates Couzijn’s (1981) 
neotype designation in accordance with ICZN 
Article 75.8. 

Diacnosis: Heterometrus longimanus may be 
separated from other species of Heterometrus as 
follows. The carapace interocular surface is usu- 
ally granular along the medial longitudinal and 
anterior bifurcated sulci in the male and female 
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(fig. 22C, D) of H. longimanus, whereas the fron- 
tal lobes and medial region of the interocular 
surface are granular with smooth areas in the 
male and female of H. glaucus and H., thorellii, 
and the interocular surface is entirely smooth in 
the male of H. laevigatus and the male and 
female of H. laoticus. The carapace anterolateral 
and mediolateral surfaces of the female (fig. 
22D) are granular in H. longimanus but smooth 
or nearly so in H. laoticus, and the posterolateral 
surfaces of the female smooth or nearly so in H. 
longimanus but granular in all other species 
except H. laoticus. The pedipalps of the adult 
male are long, with femur length : posterior cara- 
pace width ratio (FL:PCW) = 0,80 and femur 
length : carapace length ratio (FL:CL) = 0.76 (fig. 
174) in H. longimanus but short, with FL:PCW < 
0.77, FL:CL < 0.74 in H. laoticus, H. petersii, H. 
silenus, and H. spinifer. The pedipalp chela manus 
promedian carina of the female is present and 
granular in H. longimanus but absent or obsolete 
in H. laevigatus. The maximum distance between 
the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is less than the 
maximum distance between the dorsal second- 
ary and digital carinae (DSC-DC) in the male 
and female (fig. 177) of H. longimanus whereas 
the DMC-DSC is similar to the DSC-DC in the 
female of H. glaucus, H. laevigatus, and H. thorel- 
lii, greater than the DSC-DC in the male and 
similar to the DSC-DC in the female of H. sile- 
nus, and similar to the DSC-DC in the male and 
female of H. laoticus, H. petersii, and H. spinifer. 
The chela manus dorsal intercarinal surface is 
smooth or nearly so (fig. 177) in H. longimanus 
but shallowly reticulate in H. glaucus, H. laeviga- 
tus, and, often, H. thorellii. The second (subprox- 
imal) lobe of the chela movable finger of the 
adult male is similar to or barely larger than 
other lobes on the finger (fig. 177B-D) in H. 
longimanus but more strongly developed than 
other lobes on the finger, with a correspondingly 
well-developed notch in the fixed finger in all 
other species except H, glaucus and H, thorellii, 
Macroseta st on the proventral surface of the 
basitarsus of leg I is setiform (fig. 52E) in H. 
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longimanus but spiniform in H. laevigatus and H. 
thorellii; st on the proventral surface of the 
basitarsus of leg II is usually spiniform (fig. 52F) 
in H, longimanus but setiform in all other species 
except H, laevigatus, H. glaucus, and H. thorellii; 
sb on the proventral surface of the basitarsus of 
leg III is setiform (fig. 52G) in H. longimanus but 
spiniform in H. glaucus, H. petersii, and H. spini- 
fer. The lateral surfaces of mesosomal tergites 
I-VI in the female (fig. 175A) are granular in H. 
longimanus but smooth in H. laevigatus, H. laoti- 
cus, and H. thorellii. The ventrosubmedian and 
ventrolateral carinae of metasomal segments I- 
IV are granular or costate-granular on segment 
IV only and costate on segments I-III (fig. 72B) 
in H. longimanus but granular on segments |-IV, 
II-IV (costate on I), or III and IV (costate on I 
and II) in H. laoticus and H. silenus. The ventral 
intercarinal surfaces of segments III and IV of 
the female are smooth in H. longimanus but 
granular in H. laoticus, The telson is dark reddish 
brown and paler than metasomal segment V in 
H. longimmanus (figs. 174, 175) but blackish and 
as dark as segment V in H. laevigatus, H. laoti- 
cus, H. silenus, and H. thorellii. The width of the 
telson vesicle is greater than the width of meta- 
somal segment V in the male (figs. 70B, 72B) of 
H. longimanus but approximately equal to or less 
than the width of segment V in the male of all 
other species except H. glaucus. 

DisTRIBUTION: This species has the broadest 
distribution in the genus (fig. 158, table 2), occur- 
ring from the Andaman Islands of India (recorded 
from South Andaman), through peninsular 
Malaysia and Tinggi Island (recorded in the states 
of Johor, Pahang and Selangor), Singapore (includ- 
ing Pulau Ubin), the Riau archipelago, and the 
islands of Sumatra, Simeulue, Bangka, Belitung, 
Bengkalis, Java, Madura, Miang-Besar, and Bor- 
neo (recorded in Brunei, the Indonesian provinces 
of Aceh, Bangka-Belitung Islands, East Java, East 
Kalimantan, Lampung, North Kalimantan, North 
Sumatra, Riau, South Sumatra, West Kalimantan, 
and West Sumatra, and the Malaysian states of 
Sabah and Sarawak), to the Philippine islands of 
Balabac, Luzon, Mindanao, Palawan, Panay, and 
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Tawi Tawi in the Sulu archipelago (recorded in the 
National Capital Region and the provinces of 
Cotabato, Maguindanao, Misamis Occidental, 
Palawan, Tawi Tawi, and Zamboanga), The distri- 
bution of H. longimanus overlaps those of H. glau- 
cus in Sumatra and the Simeulue Islands, H. 
petersii in Singapore, H. spinifer in southern pen- 
insular Malaysia, and J. cyaneus in Luzon. 

Couzijn (1981: 178) and Fet (2000: 434) sug- 
gested that records of H. longimanus from the 
Andaman Islands, Nicobar Islands, and Burma 
“do not belong to this species ... [and] may be 
misidentified H. bengalensis.” Records of H. 
longimanus trom the Andaman Islands have 
been verified, whereas records from the Nicobar 
Islands are referable to H. glaucus. Records of H. 
longimanus from the Mergui (Myeik) archipel- 
ago, Myanmar are referable to H. laevigatus, and 
from the Burmese (Myanmar) mainland, to H. 
laevigatus and H, thorellii. 

An unconfirmed record of H. longimanus 
from the Sula Islands, in the Moluccas, east of 
Wallace's Line (Couzijn, 1981: 178), probably 
refers to the Sulu archipelago between northeast- 
ern Borneo and Mindanao, where H. longimanus 
has been recorded (Prendini et al., 2003). 

EcoLoey: Specimens with ecological data 
were collected from sea level to 657 m eleva- 
tion in or near backyards, in primary or sec- 
ondary forest on small hills, limestone 
formations, coconut plantations, tree holes, 
and rock walls. In the Philippines, two or more 
specimens were often found together under 
loose bark or in the cavities of dead standing 
trees and stumps, or under rotting logs, in 
damp, humid primary forest (Schultze, 1927). 
It is unclear whether this species constructs 
burrows. The habitat and habitus are consis- 
tent with the lapidicolous and corticolous eco- 
morphotypes (Prendini, 2001b). The following 
scorpions were found in sympatry: the buthids 
Lychas hosei (Pocock, 1891) and Lychas shel- 
fordi (Borelli, 1904); the hormurid Liocheles 
australasiae; the scorpiopid Parascorpiops 
montana Banks, 1928, and an undetermined 
chaerilid, genus Chaerilus. 
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REMARKS: This species was previously accom- 
modated in the nominal subgenus of Heterome- 
trus by various authors (e.g., Couzijn, 1981; Fet, 
2000; Kovarik, 1992, 2002). Fet (2000) and 
Kovarik (2004, 2009) followed Kraepelin (1894) 
in listing Buthus costimanus, Centrurus galbin- 
eus, and Pandinus humilis as junior synonyms of 
H. longimanus. Whereas Kovarik (2004: 25) 
listed Simon (1901; 78) as the first to synonymize 
Palamnaeus angustimanus with H, longimanus, 
Fet (2000: 434) correctly listed Kraepelin (1894: 
34) as the first to do so. 

Neither Couzijn (1981: 113) nor Kovarik 
(2004; 23) examined the types of Palamnaeus 
liophysa which were presumed to be lost. Con- 
sequently, their concepts of the species were 
based on the assessments of previous workers, 
most if not all of whom appear to have fol- 
lowed Thorell (1888, 1890). Thorell (1888) 
based P. liophysa on three immatures (53-67 
mm in length) trom Ajer Mantcior, Sumatra, 
but subsequently (Thorell, 1890: 94) rede- 
scribed the species from several larger, alleg- 
edly adult specimens including a male (100 
mim in length) and female (132 mm in length) 
from the island of Nias, considered to be con- 
specific with the syntypes from Sumatra: 

Cel. Modigliani exempla feminea adulta sat multa et 

masculum adultum singulum in Nias ad Gunung Sitoli 

et Lelemboli collegit. Cum iis tria juniora cepit, quae 

hujus certe sunt speciei, et quae ab exemplo P liophy- 

sae Thor., distinguere nequeo; quam ob rem credo, 
speciem illam Sumatranam nihil nisi juniores speciei 

Niasensis jam a me adumbratae esse. Pullulos, de qui- 


bus supra locutus sum, ad Lelemboli et Fadoro in Nias 
invenit Modigliani. 


Rediscovery and examination of the two 
remaining syntypes of P liophysa during the 
present investigation revealed they are conspe- 
cific with H. longimanus, and not with the spe- 
cies occurring on Nias, for which an earlier, 
available name, Palamnaeus costimanus var. y 
glaucus, is revalidated, Accordingly, the following 
new synonym is presented: Palamnaeus liophysa 
Thorell, 1888 = Heterometrus longimanus 
(Herbst, 1800), syn. nov. 
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Eight subspecies of H. longimanus were listed 
by Couzijn (1981), and followed by Fet (2000), 
who treated PB angustimanus, P humilis, and 
Palamnaeus costimanus var. B borneensis as H. |. 
angustimanus, H. |. humilis, and H. |. borneensis, 
respectively. The other five subspecies were 
described by Couzijn (1981): H. (H.) 1. belitun- 
gensis; H. (H.) I. bengkalitensis; H. (H.) |. marmo- 
ratus; H. (H.) I. paris; H. (H.) I. tarawakensis. 

Kovarik (2004, 2009) followed earlier authors 
(Kraepelin, 1894; Simon, 1901) in listing P 
angustimanus and P humilis as synonyms of H. 
longimanus, and Kovarik (2004: 25) synony- 
mized H. (H.) |. belitungensis and H. (H.) L. tar- 
awakensis with the nominotypical form, noting: 

This species is known under a number of older names 

and as many as eight subspecies. I have studied the 

paratypes of H. I. belitungensis Couzijn, 1981 and spec- 
imens from nearly the entire area of known distribu- 
tion of the species and have not found any 
morphological differences indicating the existence of 
any subspecies. | have examined also [CAS] specimens 
from the type locality of H. |. tarawakanensis Couzijn, 

1981 and have not found them to differ in any way 

from the nominotypical subspecies. However, I have 

nat studied the types of all the subspecies. 


Kovarik (2004: 25, 2009: 40) listed Palam- 
naeus costimanus borneensis, Heterometrus (H.) 
|. bengkalitensis, and H. (H.) |. marmoratus under 
H. longimanus but did not formally synonymize 
these taxa. Kovarik (2004: 25) also listed H. (H.) 
|. paris under H. longimanus but later synony- 
mized it (Kovyarik, 2009: 40). 

Based on the examination of material from 
across the distribution of H. longimanus, includ- 
ing the types of P angustimanus, P. costimanus 
var. B borneensis, P humilis, P liophysa, H. (H.) 
l. belitungensis, H. (H.) l. bengkalitensis, H. (H.) 
|. marmoratus, H. (H.) Ll. paris, and H. (H.) I. 
tarawakensis, the opinion of Kovarik (2004: 
25) that there is no evidence for subspecies is 
upheld. The following synonyms are confirmed: 
Buthus costimanus C.L. Koch, 1837 = Heterome- 
trus longimanus (Herbst, 1800), synonymized 
by Kraepelin (1894); Centrurus galbineus C.L. 
Koch, 1838 = H. longimanus, synonymized 
by Kraepelin (1894); Palamnaeus angustima- 
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nus Thorell, 1876 = H. longimanus, synony- 
mized by Kraepelin (1894); Pandinus humilis 
Simon, 1877 = H. longimanus, synonymized by 
Kraepelin (1894); Heterometrus (H.) longimanus 
belitungensis Couzijn, 1981 = H. longimanus, syn- 
onymized by Kovarik (2004); Heterometrus (H.) 
longimanus paris Couzijn, 1981 = H. longimanus, 
synonymized by Kovarik (2009); Heterometrus 
(H.) longimanus tarawakanensis Couzijn, 1981 = 
H, longimanus, synonymized by Kovarik (2004), 
Additionally, the following new synonyms are pre- 
sented: Palamnaeus costimanus var. B borneensis 
Thorell, 1876 = H. longimanus, syn. nov.; Palam- 
naeus liophysa Thorell, 1888 = H. longimanus, syn. 
nov.; Heterometrus (H.) longimanus bengkalitensis 
Couzijn, 1981 = H. longimanus, syn. nov.; Het- 
erometrus (H.) longimanus marmoratus Couzijn, 
1981 = H. longimanus, syn. nov. 

MATERIAL EXAMINED: 1 & (AMNH), 1 2 (LKC 
ZRC-ARA 678), 1 subad. 2, 1 juv. 9 (LKC ZRC-ARA 
810), 1 3, 3 2 (MCZ), 2 ¢ (MCZ 103093); iii,2008, ex 
pet trade, 1 subad. d (AMNH [LP 8269]), pedipalp chela 
(AMCC [LP 8269]). Borneo, H.W. Smith, 1 2 (MCZ 
103089), 1898, 1 d, 2 2 (MCZ 103094), 1989, 1 d (LKC 
ZRC-ARA 684). Philippines, Burma, etc., 1 d (AMNH 
[3236]). BRUNEI: Brunei [04°30'N 114°40'E], 2.vi.1989, 
confiscated by Paya Labor custom, 1 d (LKC ZRC-ARA 
685). INDONESIA: 1 4,1 2 (ZMH); Java, 1 subad. 3 
(MCZ 12577 ex Nathan Banks coll.); Krapoh, vi,1892, 
Kannegieter, 1 d,5 2, 2 juv. d, 2 juv. 2 (RMNH 85); 
Parnok Meja (Thomas’ Chicken Farm), 29.xi,1996, 1 d, 
1 juv. 2 (LKC ZRC-ARA 662); Sumatra, 1927, W.M. 
Mann (National Geographic Society-Smithsonian Insti- 
tution Expedition), 1 d (USNM 145/564), 1 subad. 2 
(USNM); West Sumatra, 1899, 1 d, 1 juv. d (SAM 5106 
ex ZMH). Bangka-Belitung Islands Prov.: Bangka 
[Pulau Bangka, 02°15’S 106°00’E], Vosmaer and Bud- 
ding, 10 6, 5 2 (RMNH 86), 1933, F. Kopstein, 1 d 
(LKC ZRC-ENT 7966), East Kalimantan Proy.: East 
Kutai Reg.; Poeloe Miang Island [Miang-Besar Island, 
00°43’N 118°00'E], Borneo, 2.xii.1902, Dr. T. Lorenz, 3 
2 (ZMH). North Sumatra Prov.: Deli Serdang Reg.: 
Bandar Kwala [03°21'N 98°52'E], Geli, 7.viii.1913, Van 
Outtfarken, 2 3,3 2 (ZMH), Riau Islands Proy,; Little 
Siak River, E Sumatra, 11.iv.1906, W.L. Abbott, | subad. 
3 (USNM 57-582). Riouw [Riau], A-H.G. Blokzeyl, 2 3 
(RMNH 83). Batam City Reg.: Pulau Grallang [Galang], 
Rhio [Riau] Archipelago, ix.1926, C.P. Brooke, 4 9 (LKC 
ZRC-ARA 665, ZRC-ENT 7973-7975), 1 subad. d (LKC 
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FIGURE 149. Gigantometrus swammerdami (Simon, 
1872), comb. nov., lectotype ¢ (Palamnaeus swam- 
merdami flavimanus Pocock, 1900, syn. nov.) (BMNH 
1899.11.2.292-3), pedipalp patella: A. dorsal, B. retro- 
lateral, and C. ventral aspects. Scale bar = 5 mm. 


ZRC-ENT 7972), 1 juy. ¢ (LKC ZRC-ARA 777). Beng- 
kalis Reg.: Bengkalis [Bengkalis Island, 01°27'N 
102°24'E], M. Maindron, 2 2, 1 juv. 2? (MNHN RS 
0048), Bengkalis, Rijk Siak, PJ. Losgert/Loschert, 3 ¢, 4 
2,1 subad, d (RMNH 82), Indragiri Hulu Reg.; Somgei 
[Sangei] Lalah [Sungai Lala, 0°25'S 102°14'E], Judragiri, 
Sumatra, 26.viii. 1901, W. Burchard, 2 d, | subad. d 
(ZMH). Lingga Reg.: Lingga Island [00°10'S 104°39’E], 
26.viii.1901, 1 9 (USNM). Natuna Reg: Pulau Panjang 
[02°45'N 108°55’E], 1 Lviii.1931, Pur, 1 2 (LKC ZRC- 
ENT 7650 [ZRC-ENT 7221]); Pulau Perassan [Serasan], 
Natuna Islands [02°31’N 109°03’E], 19.viii.1931, 1 2 
(LKC ZRC-ENT 7221), 29.viii.1931, 1 2 (LKC ZRC- 
ENT 7220). West Kalimantan Prov.; Pontianak City: 
Pontinak [00°05’S 109°16’E], 1893, E Will, 2 subad. °, 
1 juv. 2 (NM 10333 ex SMF). West Sumatra Prov.: 
Solok Reg.: Gunung Talang [00°59’S 100°41'E], 1000 m, 
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FIGURE 150. Gigantometrus swammerdami (Simon, 1872), comb. nov., lectotype 6 (Palamnaeus swammer- 
dami flavimanus Pocock, 1900, syn. nov.) (BMNH 1899.11.2.292-3), pedipalp chela: A. retrodorsal, B. ventral, 
and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 151. Gigantometrus swammerdami (Simon, 1872), comb. nov., paralectotype 2 (Palamnaeus swam- 
merdami flavimanus Pocock, 1900, syn. nov.) (BMNH 1899.11.2.292-3), pedipalp chela: A. retrodorsal, B. 
ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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1926, V. Duivenbode and E. Jacobson, 2 2 (RMNH 291). 
MALAYSIA: Johor: Mersing Distr: Aor Island, South 
China Sea [Pulau Aur, 02°27'N 104°31’E], vi.1938, 1 @ 
(LKC ZRC-ENT 7957), 1 juv. 2 (LKC ZRC-ENT 7956). 
Tangkak Distr: Mt. Ophir [Gunung Ledang, 02°22'N 
102°37'E], viii.1905, 2 d (LKC ZRC-ENT 7968, 7969), 2 
2 (LKC ZRC-ENT 7970, 7971). Pahang: Pahang 
[03°49’N 103°19’E], 15.viii.1907, 1 subad, d (LKC ZRC- 
ENT 7958), 1 juv. 3, 2 juv. 2 (LKC ZRC-ENT 7959). 
Sabah: Sandakan Div.: Bettotan [Batatan, 05°47'N 
117°50’E], iv—viii.1927, S. Fize, 3 juv. d (LKC ZRC-ARA 
771, 773, 776), 6.viii.1927, S. Fize, 1 juv. 2 (LKC ZRC- 
ENT 772), 7.viii.1927, S. Fize, 1 d (LKC ZRC-ENT 774), 
8.viii.1927, S. Fize, 1 6 (LKC ZRC-ENT 775); Danum 
[Danum Valley, 04°58'N 117°41'E], Borneo, 1.x.1996, 
H.H. Tan et al., 1 ¢ pedipalp chela (LKC ZRC-ARA 
660); Kinabatangan Distr., Kampung Bilit, Myne Resort, 
near Kinabatangan River, 05°29'N 118°14’E, 20-66 m, 
22-23.vii.2013, S.F. Loria and J. Huff, 1 ¢, 1 subad. 3, 1 
juv. 2 (AMNH), 1 juv. d (AMCC [LP 12114]); Kin- 
abatangan Distr., northern Borneo, SE end of Dewhurst 
Bay [05°35'N 118°35’E], 6.v-15.vi.1950, R.E Inger and 
D.D. Davis, 1 2 (FMNH 086 267); Pasir [Bukit Pasir, 
05°37'N 117°44’E], eastern Borneo, 1926, T. Barbour, 1 
subad. 2 (MCZ); Sandakan [05°50'N 118°07’E], north- 
ern Borneo, 10.vii.1929, K.P. Schmidt, 1 d, 2 juv. 
(FMNH 086 266). West Coast Div.: Kasigui [05°55'N 
116°07'E], northern Borneo, 16.ix.1960, 1 6 (USNM); 
Ranau [05°57’N 116°40'E], northern Borneo, 29. 
viii.1953, B.C. Walton, 2 2 (USNM); Ranau vicinity, 
northern Borneo, viii.1953, R. Traub, 1 2 (USNM). Sar- 
awak: Sarawack, Borneo, 1 subad. 2 (AMNH)); Sarawak, 
Borneo, 1 d (AMNH); Sundu [Sunda, Borneo], 1920, 
H.W. Smith, 1 2, 2 subad. 3, 2 juv. d (MCZ); Baram 
[04°33’N 114°06’E], ix.1920, 1 2, 1 subad. 2, 1 juv. 2 
(LKC ZRC-ARA 667), v.1920, H.W. Smith, 1 subad. 6, 
1 juv. d (MCZ 103097); Baram River, Borneo, Dr. E. 
Mjoberg, 1 d (MCZ). Bintulu Div.: Belaga [03°12'N 
113°56'E], vi.1967, S. Thomas, 3 6 (USNM); Pesu 
Stream [03°07'N 113°42'E], 1 subad. 2, 1 juv. 2 (FMNH 
086 242). Kuching Div.: Bau Distr., Fairy Cave, 01°23'N 
110°07’E, 44 m, 8.viii.2013, J. Huff, A. Ang, and L. Qie, 
under limestone outside cave, 1 d (AMNH); Goebilt 
[01°38’N 110°28’E], Borneo, Roger and Hornby, 1 @ 
(MCZ); Kubah National Park, Matang, 4.2 km from 
front gate, 01°36’N 110°12’E, 657 m, 5-6.viii.2013, J. 
Huff and A. Ang, rock wall with minimal moss growth, 
1 3d (AMNH), 1 juv. 2 (AMCC [LP 12116]); Kuching, 
Reservoir Park [04°33'N 110°21’E], 18.viii.2002, I. Das, 
1 subad. 2 (LKC ZRC-ARA 668); Kuching, 8 Jalan Ong 
Kwan Hin, 01°33'N 110°21’E, 29 m, 6.viii.2013, J. Huff 
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and A. Ang, in backyard under rocks and debris, 1 juv. 
2 (AMNH), 1 juv. 6 (AMCC [LP 12139]); Kuching, in 
overgrown residential area between Taman Bunga Tera- 
tai and inner recesses of Lintang Park, within central city 
area, 01°32'N 110°21’E, 1-20.viii.2010, A. Ang, found 
perched face down on trunk of tree roughly 2 ft. above 
ground level, gave birth in captivity on 14.iv.2011 and 
18.iv.2012, 5 d, 5 2 (AMNH); residential property off 
Jalan Mendu, 2.5 km from Kuching City Centre, 01°33'N 
110°22'E, 27.xi.2010, A. Ang, garden shed, 5 3,5 @ 
(AMNH); Mt. Matang [01°35’N 110°13’E], 500 ft., 
vii.1956, R. Inger, 1 juv. 2 (FMNH 086 254); Mt. Poe 
[Mt. Pueh, 01°48’N 109°41’E], iv.1923, 3500 ft., 1 3 
(LKC ZRC-ENT 7967). Miri Div.: Gunung Mulu 
National Park, trails around park headquarters, 04°03’N 
114°49’E, 58 m, 6.v.2014, S.E. Loria and P. Horsley, 1 2, 
1 subad. do, 1 subad. 2, 1 juv. d (AMNH), trails near 
research headquarters, 04°03’N 114°49’E, 40 m, 29.vii-5. 
viii.2013, J. Huff and A. Ang, 1 3, 1 subad. @, 2 juv. 
(AMNH), 1 juv. 2 (AMCC [LP 12115]); Racer Cave, 
04°04'N 114°50’E, 34 m, 2-3.viii.2013, L. Qie, J. Huff, L. 
Kumpang, M. Peter and A. Ang, pedipalp chela 
(AMNH). Marudi [03°42’N 114°31’E], Peat Swamp For- 
est, ix.1998, found smashed on fallen log, 1 ¢ (LKC 
ZRC-ENT 7038). Selangor: Kuala Selangor Distr: Bukit 
Malawati, Kuala Selangor, 03°20’N 101°15’E, 8-12 m, 
9.vi.2013, L. Prendini and S.F, Loria, graveyard with sec- 
ondary forest on slope of small hill, granitic outcrops 
under moderate canopy, under stones and old concrete 
blocks around graves, 1 2, 1 juv. 2 (AMNH), 1 juv. 
(AMCC [LP 11948]). PHILIPPINES: 2 2 (USNM); 
1884, M. Mareke, 2 2 (MNHN RS 0054); Philippinae 
ins., 1 d, 1 juv. 2 (MNHN RS 0153 [Simon coll. 2499]); 
Mindanao, T.B. McCown, 1 2 (USNM). Capiz Prov.: 
First Distr., Roxas City: near Rokas City [Roxas City, 
11°35'N 122°45’E], Palawan, ix.1975, 1 juv. 2 (AMNH). 
Cotabato Prov.: First Distr., Cotabato City: Cotabato City 
[07°13'N 124°15’E], Mindanao, near sea level, 28. 
xii.1946, RG. Werner, Philippine Zool. Exped., 1 @ 
(FMNH 086 249), 29.xii.1946, EG. Werner, Philippine 
Zool. Exped., 1 juv. 2 (FMNH 086 240). First Distr., 
Parang Municip.: Bugasan [07°27'N 124°16’E], Parang, 
Mindanao, near sea level, 12.xii.1946, RG. Werner, Phil- 
ippine Zool. Exped., 1 2 (FMNH 086 243). Laguna 
Prov.: First Distr., Los Bafios Municip.: Mt. Makiling 
[14°08’N 121°12’E], Luzon, Baker, 1 2, 1 subad. 2, 9 
juv. 2, 2 juv. (AMNH), 1 2 (MCZ 103099 ex Nathan 
Banks coll.). Palawan Prov.: Second Distr.: Puerto Princ- 
esa City: Iwahig [09°45’N 118°40’E], near sea level, 
ii.1947, EG. Werner, Philippine Zool. Exped., 1 juv. @ 
(FMNH 086 241); P. Princess [Puerto Princesa, 09°44'N 
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118°44’E], Palawan, Baker, 3 2 (MCZ); Puerto Princessa 
[Puerto Princesa], Palawan, 3 juv. d (MCZ 59304). 
Brooke’s Point Municip.: Brooke's Point [08°49'N 
117°47’E], Palawan Island, near sea level, 28.iv.1947, 
Philippine Zool. Exped., secondary coconut growth, 5 
subad. 2, 34 juv. 2 (FMNH 086 244), 1 2, 7 subad. @, 
24 juv. 2 (FMNH 086 245), 1 2,5 subad. @, 29 juv. 2 
(FMNH 086 247), same data, except: 7.v.1947, 1 2, 2 
subad. ¢, 2 juv. d, 40 juv. 2 (FMNH 086 246), same 
data, except: 8.v.1947, 1 subad. ¢, 1 juv. 2 (FMNH 086 
258). Tawi Tawi Prov.: Tarawakan [05°09’N 119°53’E], 
Tawi Tawi Island, Philippines (Sulu Islands), 7.xi.1961, 
Noona Danish Expedition 1961-1962, 1 juv. 2 (ZMUC 
24641). Zamboanga Prov.: Zamboanga City: Zambo- 
anga [06°55’N 122°04’E], Mindanao Island, B.P. Clark, 1 
2, 1 subad. 2 (MCZ 103085). SINGAPORE: Singapore 
[01°22'N 103°48’E], 1 2 (MCZ 12553), 1903, 1 3 (LKC 
ZRC-ENT 7984), xi.1932, C.H. Kay, 1 d (LKC ZRC- 
ARA 674); Pulau Ubin [01°24’N 103°58’E], ii.1927, 2 3 
(LKC ZRC-ENT 7980, 7982), 1 2 (LKC ZRC-ENT 
7983), 1 subad. 6 (LKC ZRC-ENT 7981). 

Dusious REcorps: “Africa? 1 2 (MCZ 103086). 
Amballa [India: Haryana: Ambala Distr.: Ambala, 
30°23'N 76°47’E], 70 mi. S, 1 2 (MCZ 88162). 


Heterometrus petersii (Thorell, 1876) 
Figures 10, 158, 178, table 2 


Palamnaeus petersii Thorell, 1876a: 13, nomen 
nudum; 1876b: 214-217; 1888: 335, 338, 
339, 414; 1889: 588-590 (part). 

Palamnaeum petersii: Thorell, 1876b: 164. 

Palamnaeus petersi: Simon, 1884a: 361. 

Palamnaeus petersii: Pocock, 1892: 38-40 (part); 
Kovarik, 2004: 2. 

Palamnaeus spinifer: Pocock, 1892: 39-42 
(misidentification, part); 1894b: 316 
(misidentification, part). 

Scorpio longimanus: Kraepelin, 1894: 34-39 
(misidentification, part). 

Palmmaeus petersii: Kraepelin, 1894: 35. 

Heterometrus longimanus: Kraepelin, 1899: 108, 
111 (misidentification, part). 

Palamnaeus oatesii Pocock, 1900a: 84, 98, 99 
(misidentification, part); Flower, 1901: 34, 
35 (misidentification, part); Kovarik, 2004: 
Al, fig. 27; syn. nov. 


Heterometrus (Scorpio) longimanus: Kraepelin, 
1901: 271 (misidentification, part). 

Heterometrus oatesi: Kraepelin, 1913: 167 
(misidentification, part). 

Heterometrus longimanus petersi: Giltay, 1931: 4 
(part). 

Heterometrus oatesii: Giltay, 1931: 4 (part); 
Takashima, 1945: 94 (part). 

Heterometrus longimanus petersi: Fage, 1933: 27 
(part). 

Heterometrus longimanus petersii: Takashima, 
1945: 90, 91 (part); 1952: 34 (part). 

Heterometrus (Heterometrus) spinifer: Couzijn, 
1981: 73, 94, 96, 173, 175, 182, 187, 189, 
190, figs. 62, 66b (misidentification, part); 
Fet, 2000: 437, 438 (part). 

Heterometrus (Heterometrus) spinifer spinifer: 
Couzijn, 1981: 19, 32, 75-77, 83, 89-93, 167, 
174, 191 table 7, figs. 2b, 17b, 18, 19, 63 
(misidentification, part); Fet, 2000: 438 
(part). 

Heterometrus longimanus: Gopalakrishnakone et al., 
1995: 456-458, figs. 3, 4 (misidentification). 

Heterometrus spinifer: Robert, 1999: 19 (misiden- 
tification, part); Prendini et al., 2003: 192, 
193, 202, 203, 205, 208, 209, 218, 222, 252- 
259, tables 3, 4, figs. 4-7, appendices 1, 2 
(misidentification, part); Kovarik, 2004: 9, 
11, 23, 34, 40-42, 51, 53, table 2, fig. 27 
(misidentification, part); 2009: 35, 44, 48, 
table 1 (misidentification, part). 


TyPE MATERIAL: Palamnaeus oatesii: Syn- 
types?: 3 d, 2 2, 1 juv. d (BMNH), Hardwicke 
[examined]. SINGAPORE: P. oatesii: Syntype: 
[sex?] (BMNH), Singapore. Palamnaeus petersii: 
Holotype 2 (NMG 91), “India Orientalis, ex Sin- 
gapore, 22.iv.1852, J.E. Lijbeck [examined]. 

Six specimens (3 6, 2 @, 1 juv. d) in the 
BMNH, apparently transferred to ethanol from dry 
storage, with the determination label “Palamnaeus 
oatesii, but without any other data, appears to be 
all that remains of the type material of P. oatesii. 
Although no other specimens so labeled have been 
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FIGURE 153. Gigantometrus titanicus (Couzijn, 1981), comb. nov. et stat. rev, 2 (AMNH), Polonnaruwa, Sri Lanka, habitus: A. dorsal and B. ventral 


aspects. Scale bar = 10 mm. 
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found at BMNH, it is impossible to know whether 
these specimens really are syntypes, as noted by 
Kovarik (2004). Therefore, following Kovatik 
(2004), a lectotype is not designated. Whereas the 
six putative syntypes remaining at the BMNH are 
conspecific with H. petersii, with which P oatesii is 
therefore synonymized below, the following syn- 
types, listed in the original description of P. oatesii, 
all of which appear to be lost, were probably con- 
specific with other species of Heterometrus: [sex?] 
(BMNH), “Bengal”; H. laevigatus: |[sex?] (BMNH), 
Siam [Thailand], 12? (BMNH), Mergui, Burma 
[Myanmar: Tanintharyi Reg.: Myeik Archipelago, 
12°27'N 98°37'E], Anderson; H. thorellii: 1 d? 
(BMNH), Rangoon, Burma (Myanmar: Yangon 
Reg.: Yangon, 16°47'N 96°10'E], Oates. 
DiaGnostis: Heterometrus petersii may be sep- 
arated from other species of Heterometrus, 
except H. spinifer, as follows. The carapace 
interocular surface is granular along the median 
longitudinal and anterior bifurcated sulci only in 
the male and female of H. petersii whereas the 
frontal lobes and medial region of the interocu- 
lar surface are granular with smooth areas in the 
male and female of H. glaucus and H. thorellii, 
and the interocular surface is entirely smooth in 
the male of H. laevigatus and the male and 
female of H. laoticus. The carapace anterolateral, 
mediolateral and posterolateral surfaces of the 
female are granular in H. petersii but smooth or 
nearly so in H. laoticus, and the posterolateral 
surfaces of the female smooth or nearly so in H. 
longimanus, The pedipalps of the adult male are 
short, with femur length : posterior carapace 
width ratio (FL:PCW) < 0.77 and femur length : 
carapace length ratio (FL:CL) < 0.74 in H. peter- 
sii but long, with FL:PCW 2 0.80 and FL:CL = 
0.76 in H. glaucus, H. laevigatus, H. longimanus, 
and H, thorellii, The pedipalp chela manus pro- 
median carina of the female is present and gran- 
ular in H. petersii but absent or obsolete in H. 
laevigatus. The maximum distance between the 
dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is similar to the 
maximum distance between the dorsal second- 
ary and digital carinae (DSC-DC) in the male 
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and female of H. petersii whereas the DMC-DSC 
is less than the DSC-DC in the male of H. glau- 
cus, H. laevigatus, and H. thorellii, greater than 
the DSC-DC in the male of H. silenus, and less 
than the DSC-DC in the male and female of H. 
longimanus. The chela manus dorsal intercarinal 
surface is smooth or nearly so in H. petersii but 
shallowly reticulate in H. glaucus, H. laevigatus, 
and, often, H. thorellii. The second (subproxi- 
mal) lobe of the chela movable finger of the 
adult male is more strongly developed than 
other lobes on the finger, with a correspondingly 
well-developed notch in the fixed finger in H. 
petersii but similar to or barely larger than other 
lobes on the finger in H. glaucus, H. longimanus, 
and H. thorellii. Macroseta st on the proventral 
surface of the basitarsus of leg I is setiform in H. 
petersii but spiniform in H. laevigatus and H. 
thorellii; st on the proventral surface of the 
basitarsus of leg II is setiform in H. petersii but 
spiniform in H. glaucus, H. laevigatus, H. thorel- 
Iti, and, usually, H. longimanus; sb on the pro- 
ventral surface of the basitarsus of leg III is 
spiniform in H. petersii but setiform in all other 
species except H. glaucus and H. spinifer. The 
lateral surfaces of mesosomal tergites I-VI in the 
female are granular (fig. 178) in H. petersii but 
smooth in H. laevigatus, H. laoticus, and H. 
thorellii. The ventrosubmedian and ventrolateral 
carinae of metasomal segments I-IV are granu- 
lar or costate-granular on segment IV only and 
costate on segments I-III in H. petersii but gran- 
ular on segments I-IV, [I-IV (costate on I), or 
III and IV (costate on I and II) in H. laoticus and 
H, silenus. The ventral intercarinal surfaces of 
segments III and IV of the female are smooth in 
H. petersii but granular in H. laoticus. The telson 
is dark reddish brown and paler than metasomal 
segment V in H. petersii but blackish and as dark 
as segment V in H. laevigatus, H. laoticus, H. 
silenus, and H. thorellii. The width of the telson 
vesicle is approximately equal to or less than the 
width of metasomal segment V in the male of H. 
petersii but greater than the width of segment V 
in the male of H. glaucus and H. longimanus. No 
consistent morphological differences between H. 
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petersii and H. spinifer were identified in the 
present investigation. 

DistTRiBuTion: The full extent of the distribu- 
tion of H, petersii is currently unknown as many 
specimens have doubtless been mistaken for H. 
spinifer. The only confirmed records of this cryp- 
tic species are from Singapore and the Malaysian 
island of Penang (Penang state) (fig. 158, table 2). 
Its distribution overlaps that of H. longimanus in 
Singapore. Heterometrus laevigatus and H. spini- 
fer appear to be allopatric with H. petersii in 
Thailand and peninsular Malaysia, respectively. 

EcoLoey: Heterometrus petersii inhabits wet 
primary and secondary rainforest. Recently col- 
lected specimens were found doorkeeping at 
burrow entrances and sometimes under or in 
logs, or under stones with UV detection at night. 
Burrows were constructed in open ground or at 
the base of logs, roots, or stones in clayey soils. 
The habitat and habitus of this species are con- 
sistent with the fossorial, pelophilous ecomor- 
photype (Prendini, 2001b). The following 
scorpions were found in sympatry; the buthid 
Lychas scutilus and two chaerilids, Chaerilus rec- 
timanus Pocock, 1899, and an undetermined 
species of Chaerilus. 

CONSERVATION STATUS: Material originating 
from Singapore, and misidentified as H. spinifer, 
has been offered in the exotic pet trade. 

REMARKS: As noted by Fet (2000: 437), 
Palamnaeus petersii and Palamnaeus silenus were 
introduced as replacement names for a species 
based on specimens originating from Cochin 
China [Vietnam] in the MNHN. Simon (1872b: 
97, 98) misidentified these specimens as Het- 
erometrus megacephalus, itself a junior synonym 
of Srilankametrus indus, that was originally 
described as Buthus megacephalus C.L. Koch, 
1836 (see below). Thorell (1876a, 1876b) realized 
that the specimens described as H. megacephalus 
by Simon (1872b) were misidentified and 
assigned them to a new species, P. petersii. How- 
ever, Thorell (1876a, 1876b) did not examine the 
MNHN material described by Simon (1872b), 
and based P. petersii on a specimen from Singa- 
pore, in the NMG (Thorell, 1876b: 216). Simon 





FIGURE 154. Gigantometrus titanicus (Couzijn, 1981), 
comb. nov. et stat. rev., 6 (AMNH), Polonnaruwa, Sri 
Lanka, pedipalp patella: A. dorsal, B. retrolateral, and 
C. ventral aspects. Scale bar = 5 mm. 


(1884a) agreed with Thorell (1876a, 1876b) that 
the MNHN material previously examined 
(Simon, 1872b) from Cochin China [Vietnam] 
was not conspecific with B, megacephalus. How- 
ever, Simon (1884a: 361) suggested that P petersii 
was a different species, occurring on the Malay- 
sian Peninsula and adjacent islands, and possibly 
the female of H. longimanus, and was not con- 
specific with the MNHN specimens from Cochin 
China, which were therefore described as another 
new species, P. silenus: 

Lespéce que nous avons décrite (Etudes sur les Scorp., 

p. 3, pl. 6, f 2, 1872) sous le nom de Het. megacephalus 


C. Koch, est sans doute differente de Buthus mega- 
cephalus C. Koch, comme le Dr. Thorell Ta déja fait 
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FIGURE 155. Gigantometrus titanicus (Couzijn, 1981), comb. nov. et stat. rev., 6 (AMNH), Polonnaruwa, Sri 
Lanka, pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 156. Gigantometrus titanicus (Couzijn, 1981), comb. nov. et stat. rev., 2 (AMNH), Polonnaruwa, Sri 
Lanka, pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 157. Map of Southeast Asia, plotting known locality records of three species of Heterometrus Ehren- 
berg, 1828, based on material examined, and verified records from virtual museums and the literature: Het- 
erometrus glaucus (Thorell, 1876), comb. nov. et stat. rev.; Heterometrus laoticus Couzijn, 1981; Heterometrus 
spinifer (Ehrenberg, 1828). 
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FIGURE 158. Map of Southeast Asia, plotting known locality records of five species of Heterometrus Ehrenberg, 
1828, based on material examined, and verified records from virtual museums and the literature: Heterometrus 
laevigatus (Thorell, 1876), comb. nov. et stat. rev.; Heterometrus longimanus (Herbst, 1800); Heterometrus petersii 
(Thorell, 1876); Heterometrus silenus (Simon, 1884), comb. nov. et stat. rev.; Heterometrus thorellii (Pocock, 1892). 
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observer; le Dr. Thorell propose pour cette espéce le 
nom de P. petersi (Et. Scorpial, p, 140) mais la descrip- 
tion qu'il en donne ne s'applique aucunement au mega- 
cephalus Simon et désigne une espéce beaucoup plus 
grande, propre a la presqu’ile de la Malacca et aux iles 
voisines, Chez petersi en effet la main est de moitié plus 
longue que large, sensiblement atténuée jusqu’a la base 
des doigts, en dessus lisse brillante trés finement 
réticulée-ruguese non ponctuée, tandis que chez mega- 
cephalus Simon, qui habite Siam, la Cochinchine, et 
lAnnam, la main est a peine plus longue que large, plus 
convexe, nullement réticulée mais parsemée de points 
enfonces. P. petersi est peut-étre le femelle de P. longim- 
anus Herbst, nous avons recu les deux formes de I'Tle 
Bintang; quant au megacephalus Simon (non C, Koch) 
nous proposons pour lui le nom nouveau de P silenus, 
(Simon 1884: 361) 


Pocock (1892: 38-40; 1894b: 316) initially 
synonymized P. petersii with H. spinifer but, later 
(Pocock, 1900a: 84, 98), synonymized P. silenus 
with P petersii, noting: 

The name petersii was originally applied by Thorell 

in 1876 to the Cochin China form which Simon in 

1872 had erroneously described and figured as 

megacephalus, C. Koch, and which he subsequently 

in 1882 renamed silenus, 
Although Pocock (1892, 1900a) apparently did 
not examine the types of either, his synonymy of 
P. silenus with P. petersii has persisted until today 
(Couzijn, 1981; Kovarik, 2004, 2009). Fet (2000: 
437) mistakenly credited the synonymy to Couz- 
ijn (1981: 89), who also continued to list P sile- 
nus in synonymy with H. petersii, despite 
examining the types of both taxa, and listing the 
holotype of H. petersii among the material exam- 
ined for H. spinifer. 

The types of P. petersii, P silenus, and H. 
longimanus and its junior synonyms were exam- 
ined during the present investigation. Palam- 
naeus petersii was not found to be conspecific 
with H. longimanus, as suggested by Simon 
(1884a) or H, silenus, as assumed ever since the 
latter was synonymized by Pocock (1900a), jus- 
tifying the revalidation of H. silenus, below. 

In agreement with Pocock (1892: 38-40; 
1894b: 316) and Couzijn (1981: 89), the adult 
female holotype of P. petersii, which originated 
from Singapore, was morphologically indistin- 
guishable from the neotype of H. spinifer, and 
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nontype material, previously identified as H. spi- 
nifer, from Singapore and elsewhere (e.g., the 
Malaysian mainland and the islands of Penang 
and Tioman). However, nontype material from 
Singapore and Penang, assessed to be conspecific 
with the holotype of P. petersii based on morpho- 
logical similarity, was genetically more closely 
related to H. longimanus than to morphologically 
indistinguishable material of H. spinifer from the 
Malaysian mainland and Tioman (Loria and 
Prendini, in press), leading to the conclusion that 
H. petersif is a cryptic species. 

Palamnaeus oatesii was described from an 
unknown series of specimens from Rangoon and 
Mergui, Burma [Myanmar], Siam [Thailand], Sin- 
gapore, and “Bengal” although Pocock (1900a: 99) 
doubted the accuracy of the latter. Pocock (1900a: 
98) listed P. spinifer and P petersii among the syn- 
onyms of P oatesii. Couzijn (1981: 89) synony- 
mized P. oatesii with H. spinifer, a decision upheld 
by Fet (2000) and Kovartik (2004, 2009). Reexami- 
nation of putative syntypes in the BMNH during 
the present investigation, taken together with the 
original description (Pocock, 1900a: 98, 99), 
which mentions characters such as “vesicle gener- 
ally reddish yellow and much paler ... than the 
segments of the tail” and “d ... with secondary 
sexual characters poorly developed” confirmed 
the morphological similarity of P oatesii and H. 
spinifer which formed the basis of Couzijn’s (1981) 
synonymy, The morphology is also consistent with 
H. petersii, however, in which the males closely 
resemble the females. Pocock’s (1900a) original 
series evidently included several species, e.g., H. 
laevigatus from Mergui, H. petersii from Singa- 
pore, and H, thorellii from Rangoon. None of the 
type localities cited by Pocock (1900a) matches 
the known distribution of H. spinifer, however, 
and the sexually dimorphic species, H. laevigatus 
and H. thorellii, do not match the original descrip- 
tion or the BMNH specimens, in which the males 
resemble the females. Therefore, by a process of 
elimination, and absent evident to the contrary, 
the following new synonym is proposed: Palam- 
naeus oatesii Pocock, 1900 = Heterometrus petersii 
(Thorell, 1876), syn. nov. 
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MATERIAL EXAMINED: MALAYSIA: Penang: Pen- 
ang [Penang Island, 05°24’N 100°14’E], 1.1862, M.D. 
Parker, 1 6 (MCZ); Pulo Penang [Pulau Penang (Pen- 
ang Island)], vii.1860, W.H.A. Putnam, 1 do, 1 ? 
(MCZ); Penang Island, Bukit Bendera/Penang Hill, 
Moniot Road, 05°25'N 100°15'E, and grounds of Mon- 
key Cup Cafe, 05°25’N 100°16'E, 16-27.x.2017, L. 
Esposito and §S.F, Loria, night collecting with UV, 3 2, 
2 2 (CAS 9080783), 1 3d [leg] (AMCC [LP 16458], 1 
2 [leg] (AMCC [LP 16459]). SINGAPORE: Singapore 
[01°22'N 103°48'E], 1889, Dr. Hamlin, 1 ¢ (MCZ 
14970), 1921, 1 subad. d (LKC ZRC-ENT 7964), 
xii.1921, 1 subad. ¢ (LKC ZRC-ENT 7960), 1 subad. 2 
(LKC ZRC-ENT 7963), xi.2004, captive bred, 1 subad. 
9,2 juv. 9 (LKC ZRC-ARA 677); 8th Mile Old Upper 
Thomson Road/6th Mile Thomson Road [01°23'N 
103°49'E], 16-17.ii.1963, K.O. Yee, 1 juv. 2 (LKC ZRC- 
ENT 7229 [ZRC-ARA 731]); Gardens [Singapore 
Botanic Gardens, 01°19'N 103°49’E], 7,viii.1921, 1 d 
(LKC ZRC-ENT 7961), xii.1921, 1 d (LKC ZRC-ENT 
7962), Botanical Gardens, 13.iv.1960, S.C. Keong, 1 ? 
(LKC ZRC-ARA 675), Botanic Gardens, National 
Orchid Garden, 2010, K. Lin, 1 ¢ (LKC ZRC-ENT 
7239); Bukit Kallang, track near [01°22’N 103°49'E], 
23.v.1994, C.H. Yeow and J. Choo BS., 1 subad. 2 (LKC 
ZRC-ARA 676); [probably Mandai, 01°25'N 103°47'E], 
ix,1998, C.K, Wee, 1 2 (AMNH [LP 1604]), legs 
(AMCC 101699 [LP 1604]); Mandai [01°25'N 
103°47’E], 1998, C.K. Wee, 1 juv. 2 (LKC RC-ARA 
679); SADA Hill [Singapore Air Defence Artillery, 
01°26'N 103°50’E], 1 ¢ (LKC ZRC-ENT 7965). 


Heterometrus silenus (Simon, 1884), 
comb. nov. et stat. rev. 


Figures 10, 24C, D, 38C, D, 51E-H, 70C, 71C, 
72C, 158, 179-183, table 2 


Heterometrus megacephalus (nec Buthus mega- 
cephalus C.L. Koch, 1836: 73): Simon, 
1872b: 53, 97, 98, 100, pl. VI, fig. 2. 

Palamnaeus silenus Simon, 1884a: 361 (part); 
Thorell, 1889; 588 (part); Kraepelin, 1894: 
35, 37, 41, 42; Simon, 1904: 293 (part); 
Meise, 1932: 666. 

Scorpio longimanus silenus: Kraepelin, 1894: 41, 
42. 

Heterometrus longimanus: Kraepelin, 1899; 108 
(part); Biicherl, 1959; 269 (misidentifica- 


tion); Zhu and Yang, 2007: 95, 96 
(misidentification). 

Heterometrus longimanus silenus: Kraepelin, 
1899: 111, 112; 1904: 199; Masi, 1912: 123; 
Takashima, 1941: 281. 

Palamnaeus petersii: Pocock, 1900a; 84, 98 
(misidentification), 

Heterometrus (Scorpio) longimanus: Kraepelin, 
1901; 271 (misidentification, part). 

Heterometrus (Scorpio) longimanus var. silenus: 
Kraepelin, 1901: 271 (part). 

Heterometrus longimanus petersi: Kraepelin, 
1904; 199; Giltay, 1931: 4 (misidentification, 
part); Fage, 1933: 25, 27 (misidentification, 
part); 1936: 180, 181 (misidentification, 
part); 1946: 73 (misidentification, part). 

Heterometrus longimanus silenus: Masi, 1912: 
123, 

Heterometrus cyaneus: Fage, 1936: 181 (misiden- 
tification, part); 1946: 73 (misidentification), 

Heterometrus liurus; Page, 1936; 180, 181 
(misidentification, part); 1946: 73 
(misidentification), 

Heterometrus silenus: Kishida, 1939: 45. 

Heterometrus longimanus petersii: Takashima, 
1945: 90, 91 (part); 1952: 34 (part). 

Heterometrus (Heterometrus) laotianus: Couzijn, 
1981: 173, fig. 62 (misidentification, part). 

Heterometrus (Heterometrus) laoticus Couzijn, 
1981; 32, 73, 75-77, 80, 83, 89, 94, 96, 174, 
175, 182, 184, 185, 189, 191, table 7, figs, 17b, 
18, 19, 21, 63, 66b (misidentification, part); 
Kovarik, 1995: 202 (misidentification, part); 
Hue et al,, 1998: 8 (misidentification, part); 
Kovatik, 1998: 137 (part); Fet, 2000: 433 
(part). 

Heterometrus (Heterometrus) petersii: Couzijn, 
1981; 73, 80, 173, 175, 182, 185, 187-189, 
figs. 21, 62, 66b, 70 (misidentification, part): 
Fet, 2000: 437 (part); Kovarik, 2002: 17 
(misidentification), 

Heterometrus (Heterometrus) petersii mindan- 
aensis Couzijn, 1981: 19, 33, 84, 88, 97-99, 
175, 187, 189, 191, table 7, figs. 2c, 26; 
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Kovarik, 1998: 137; Fet, 2000: 437; Kovarik, 
2004: 32, 34; 2009: 42; syn. nov. 

Heterometrus (Heterometrus) petersii petersii: 
Couzijn, 1981: 32, 75-77, 83, 88, 89, 95-99, 
174, 191, table 7, figs. 17b, 18, 19, 25, 63 
(misidentification, part); Hue et al., 1998: 7, 
8 (misidentification, part); Fet, 2000: 437 
(part). 

Heterometrus (Heterometrus) spinifer: Couzijn, 
1981: 73, 94, 96, 173, 175, 182, 187, 189, 
190, figs. 62, 66b (misidentification, part); 
Kovarik, 1992: 185 (misidentification); Fet, 
2000: 437, 438 (part). 

Heterometrus (Heterometrus) spinifer spinifer: 
Couzijn, 1981: 19, 32, 75-77, 83, 89-93, 
167, 174, 191, table 7, figs. 2b, 17b, 18, 19, 
63 (misidentification, part); Hue et al., 1998: 
7 (misidentification, part); Fet, 2000: 138 
(part). 

Heterometrus (Javanimetrus) cyaneus: Hue et al., 
1998: 8 (misidentification, part). 

Heterometrus (Heterometrus) longimanus silenus: 
Kovarik, 1998: 137 (part). 

Heterometrus (Heterometrus) petersi: Kovarik, 
1998: 137 (part). 

Heterometrus laoticus: Prendini et al., 2003: 192, 
193, 202, 203, 205, 208, 209, 222, 252-259, 
tables 3, 4, figs. 4-7, appendices 1, 2 (mis- 
identification, part); Kovarik, 2004: 2, 20, 
21, 34, 51, 53, table 2 (misidentification, 
part); Zhu and Yang, 2007: 96 (misidentifi- 
cation); Kovarik, 2009: 35, 39, 48, table 1 
(part); Pham et al., 2017: 134, 136 (misiden- 
tification), fig. 1. 

Heterometrus cimrmani: Kovatik, 2004: 1, 2, 9, 
11, 23, 42, 51, 53, table 2 (misidentification, 
part); Zhu and Yang, 2007: 96 (misidentifi- 
cation); Kovarik, 2009: 35, 36, 48, table 1 
(part); Pham et al., 2017: 134, 136, fig. 1 
(misidentification). 

Heterometrus petersii: Kovarik, 2004: 2, 13, 21, 
32-34, 42, 51, 53, table 2, fig. 23 (misidenti- 
fication, part); Zhu and Yang, 2007: 92-97, 
101-103, table 1, figs. 28-54 (misidentifica- 
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tion); Kovarik, 2009: 35, 42, 48, 49, 87, 101, 
110, table 1 (misidentification, part), figs. 
95-101, 230, 231, 263, 264; Pham et al., 
2017: 134, 136, fig. 1 (misidentification); 
Wang et al., 2019: 76-87, figs. 2-8 
(misidentification). 

Heterometrus petersii mindanaensis: Kovarik, 
2004: 34. 

Heterometrus liangi Zhu and Yang, 2007: 92-100, 
table 1, figs. 1-27; syn. nov. 

Heterometrus spinifer: Zhu and Yang, 2007: 96 
(misidentification); Pham et al., 2017: 134, 
136, fig. 1 (misidentification). 

Heterometrus petersii: Di et al., 2013: 52. 


TyPE MATERIAL: PHILIPPINES: Heterome- 
trus (H.) petersii mindanaensis: Holotype 3 
(MNHN RS 0023), Mindanao, Mantano and Rey 
[examined, erroneous locality]. VIETNAM: 
Palamnaeus silenus: Lectotype [here designated]: 
1 5 (MNHN RS 0020) [examined], paralecto- 
type [here designated]: 1 d (MNHN RS 8903 ex 
0020), Cochinchina, Germain. Ho Chi Minh 
City Prov.: Heterometrus cimrmani: Paratype @ 
(FKPC), Saigon [Ho Chi Minh City, 10°45’N 
106°40’E], 1940. Tay Ninh Prov.: Heterometrus 
liangi: Holotype ¢, paratypes: 2 5,2 2 (MHU), 
Tay Ninh Prov., ex Mr. Y.-M. Liang. 

In the original descriptions of H. megacepha- 
lus, P. petersii, and P. silenus, neither Simon 
(1872b, 1884a) nor Thorell (1876a) specified a 
type, nor referred to the number of specimens 
examined. Couzijn (1981: 96) examined the 
MNHEN types of P silenus, originally misidenti- 
fied as Heterometrus megacephalus by Simon 
(1872b), and incorrectly listed a holotype and 
paratype under H. (H.) p. petersii: “Cochinchina 
(2 3 ad., holotype and paratype, leg. Germain, 
[MNHN] RS 0020)” Fet (2000: 437) followed 
Couzijn (1981), incorrectly listing the same type 
specimens for P. petersii and P. silenus. The syn- 
types of P. silenus are hereby designated as lecto- 
type (MNHN RS 0020) and paralectotype 
(MNHN RS 8903 ex 0020). However, the type 
specimens of P silenus are not the same as the 
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holotype of P. petersii, as implied by Couzijn 
(1981) and explicity stated by Fet (2000: 437). 
The types of P. silenus are deposited in the 
MNHN, whereas the holotype of P petersii is 
deposited in NMG, as indicated by Thorell 
(1876b: 216): “Mus. Gothob. exemplum singu- 
lum ex Singapore?’ 

DiaGnosis: Heterometrus silenus may be sep- 
arated from other species of Heterometrus as fol- 
lows. The carapace interocular surface is granular 
along the medial longitudinal and anterior bifur- 
cated sulci only in the male and female (fig, 24C, 
D) of H. silenus whereas the frontal lobes and 
medial region of the interocular surface are 
granular with smooth areas in the male and 
female of H. glaucus and H. thorellii, and the 
interocular surface is entirely smooth in the 
male of H. laevigatus and the male and female of 
H. laoticus. The carapace anterolateral, mediolat- 
eral, and posterolateral surfaces of the female are 
granular (fig. 24D) in H. silenus but smooth or 
nearly so in H. laoticus, and the posterolateral 
surfaces of the female smooth or nearly so in H. 
longimanus. The pedipalps of the adult male are 
short, with femur length : posterior carapace 
width ratio (FL:PCW) < 0.77 and femur length : 
carapace length ratio (PL:CL) < 0.74 (figs. 179A, 
180A) in H, silenus but long, with FL:PCW = 
0.80 and FL:CL = 0.76 in H. glaucus, H. laeviga- 
tus, H. longimanus, and H. thorellii. The pedipalp 
chela manus promedian carina of the female is 
present and granular in H. silenus but absent or 
obsolete in H. laevigatus. The maximum distance 
between the dorsomedian and dorsal secondary 
carinae (DMC-DSC) of the chela manus is 
greater than the maximum distance between the 
dorsal secondary and digital carinae (DSC-DC) 
in the male (fig. 182B) and similar to the DSC- 
DC in the female (fig. 182A) of H. silenus 
whereas the DMC-DSC is less than the DSC- 
DC in the male of H. glaucus, H. laevigatus, and 
H. thorellii, similar to the DSC-DC in the male 
of H. laoticus, H. petersii, and H. spinifer, and less 
than the DSC-DC in the male and female of H. 
longimanus. The chela manus dorsal intercarinal 
surface is smooth or nearly so (fig. 182) in H. 


283 





FIGURE 161. Heterometrus glaucus (Thorell, 1876), 
comb. nov. et stat. rev., 2 (AMNH), Nias Island, 
Indonesia, pedipalp patella: A, dorsal, B. retrolateral, 
and C. ventral aspects. Scale bar = 5 mm. 


silenus but shallowly reticulate in H. glaucus, H. 
laevigatus, and, often, H. thorellii. The second 
(subproximal) lobe of the chela movable finger 
of the adult male is more strongly developed 
than other lobes on the finger, with a corre- 
spondingly well-developed notch in the fixed 
finger (figs. 182B, 183) in H, silenus but similar 
to or barely larger than other lobes on the finger 
in H. glaucus, H. longimanus, and H. thorellii. 
Macroseta st on the proventral surface of the 
basitarsus of leg I is setiform (fig. 51E) in H. sile- 
nus but spiniform in H. laevigatus and H, thorel- 
lii; st on the proventral surface of the basitarsus 
of leg II is setiform (fig. 51F) in H. silenus but 
spiniform in H. glaucus, H. laevigatus, H. thorel- 
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lii, and, usually, H. longimanus; sb on the proven- 
tral surface of the basitarsus of leg III is setiform 
(fig. 51G) in H. silenus but spiniform in H. glau- 
cus, H, petersii, and H, spinifer. The lateral sur- 
faces of mesosomal tergites I-VI in the female 
(fig. 179B) are granular in H. silenus but smooth 
in H. laevigatus, H. laoticus, and H. thorellii. The 
ventrosubmedian and ventrolateral carinae of 
metasomal segments I-IV are granular on seg- 
ments I-IV, II-IV (costate on I), or II] and IV 
(costate on I and II) (fig. 72C) in H. silenus but 
granular or costate-granular on segment IV only 
and costate on segments I-III in H. glaucus. The 
ventral intercarinal surfaces of segments III and 
IV of the female are smooth in H. silenus but 
granular in H. laoticus. The telson is blackish and 
as dark as metasomal segment V in H. silenus 
(figs. 179, 180) but dark reddish brown and paler 
than segment V in H. glaucus, H. longimanus, H. 
petersii, and H. spinifer. The width of the telson 
vesicle is approximately equal to or less than the 
width of metasomal segment V in the male (figs. 
7OC, 72C) of H. silenus but greater than the 
width of segment Y in the male of H. glaucus 
and H, longimanus. 

DISTRIBUTION: Heterometrus silenus is 
endemic to western Cambodia (recorded from 
Phnom Penh Municipality and the Kratié, 
Mondulkiri, Phnom Penh, and Takéo prov- 
inces) and southern Vietnam including Phu 
Quoc Island (recorded from Ho Chi Minh 
City and the Ba Ria-Vang Tau, Bin Dinh, Binh 
Phudéc, Binh Thuan, Dong Nai, Khan Hoa, 
Ninh Thuan, Quang Tri, and Tay Ninh prov- 
inces). Its distribution appears to be bounded 
by the Annamite Mountains in the north, and 
the Mekong River in the west, although indi- 
viduals have been collected on both sides of 
the river (fig. 158, table 2), Its sister species, 
H. laoticus, is allopatric, distributed to the 
west of the Annamite Mountains. Records of 
H. silenus from mainland China (former Man- 
chukuo) are erroneous (Couzijn, 1981: 97; Fet, 
2000: 437) whereas records from the island 
of Hainan require confirmation (Takashima, 
1941; 281; Couzijn, 1981: 97, 175; Wang et al., 
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2019). A record from the Philippine island of 
Mindanao, the type locality of H. (H.) petersii 
mindanaensis, is either erroneous or the result 
of an introduction. 

Eco.oey: This species inhabits primary and 
secondary forests between 135-1000 m eleva- 
tion. Specimens were collected under logs and 
rocks during the day, or doorkeeping at burrow 
entrances using UV detection at night. Whereas 
juveniles were found on the surface or under 
stones, adults were excavated from burrows 
10-30 cm deep, situated at the base of rocks or 
tree roots in sandy-loam soil. A few adults were 
collected wandering into homes after a heavy 
monsoon downpour. The habitat and habitus 
of this species are consistent with the fossorial, 
pelophilous ecomorphotype (Prendini, 2001b). 
The following scorpions were found in sym- 
patry: the buthids Lychas mucronatus, Reddyanus 
petrzelkai (Kovarik, 2003), and an undetermined 
species of Thaicharmus Kovarik, 1995; the chae- 
rilids Chaerilus kampuchea Lourengo, 2012, 
Chaerilus julietteae Lourenco, 2011, and Chaeri- 
lus petrzelkai Kovyarik, 2000; and the hormurids 
Liocheles australasiae and two undetermined 
species of Liocheles. 

CONSERVATION STATUS: Heterometrus silenus 
is the most commonly available species of the 
genus in the exotic pet trade. Material offered for 
sale appears to have originated from Vietnam, 
regardless of the alleged country of origin, 

REMARKS: Pocock (1900a) synonymized 
Palamnaeus silenus with Palamnaeus petersii but 
did not examine the types of either. Couzijn 
(1981: 89, 96) examined the types of both taxa 
but continued to list P silenus in synonymy with 
H. petersii, while also listing the holotype of H. 
petersii among the material examined for H. spi- 
nifer, Fet (2000: 437) mistakenly credited 
Pocock’s (1900a) synonymy to Couzijn (1981). 
Kovarik (2004, 2009) followed previous authors 
in treating P. silenus as a junior synonym of H. 
petersii, again without examining the types of 
either, As discussed above, examination of the 
types during the present investigation demon- 
strated that P silenus is not conspecific with H. 
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petersii (or H. longimanus), justifying its 
revalidation, 

Couzijn (1981) described two subspecies of 
H, petersii from the Philippines, H. (H.) p. luzo- 
nensis, from the island of Luzon, and H. (H.) p. 
mindanaensis, from the island of Mindanao, also 
listed by Fet (2000: 437). Kovarik (2002) synony- 
mized H. (H.) p. luzonensis with H. cyaneus, and 
Kovarik (2004, 2009) listed H. (H.) p. mindan- 
aensis under H. petersii but did not formally syn- 
onymize it because the holotype was not 
examined. As discussed below, examination of 
the types during the present investigation con- 
firmed that H. (H.) p. luzonensis is conspecific 
with Javanimetrus cyaneus, The holotype of H. 
(H.) p. mindanaensis was found to be conspecific 
with H. silenus, and not with the holotype of H. 
petersii, however. The following new synonym is 
therefore presented: Heterometrus (Heterome- 
trus) petersii mindanaensis Couzijn, 1981 = Het- 
erometrus silenus, syn. nov. 

Heterometrus liangi was described from three 
males and two females from Tay Ninh Province, 
Vietnam (Zhu and Yang, 2007), an area just north 
of Ho Chi Minh City and well within the known 
distributional range of H. silenus (fig. 158). In the 
diagnosis, Zhu and Yang (2007) compared H. liangi 
with H. laoticus, noting a similarity in the shape of 
the pedipalp chela but contrasting the two species 
based on differences in surface macrosculpture of 
the carapace, mesosomal tergites, and shape and 
surface macrosculpture of the pedipalp chela. 
According to Zhu and Yang (2007: 96), the dorsal 
surfaces of the carapace, including the median ocu- 
lar carinae, and the mesosoma are granular in H. 
liangi but smooth in H. laoticus; the prodorsal sur- 
face of the pedipalp chela manus bears spiniform 
granules in H. liangi but is smooth in H. Iaoticus; 
and the length : width ratio of the chela is 2,10-2.14 
in the male and 2.00-2.10 in the female of H. liangi 
whereas the ratio is 2.00-2.30 in both sexes of H. 
laoticus. Although the presence of spiniform gran- 
ules on the prodorsal surface of the chela manus 
applies to H, laoticus and H. silenus, the other char- 
acters cited as diagnostic for H. liangi are typical of 
H. silenus. Although no illustrations or photographs 
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of the habitus of the type specimens of H. liangi 
were presented, three characters in the description 
suggest they are subadults of H. silenus. The total 
length of 82-98 mm given for H. liangi falls within 
the range of 88-122 mm for H. silenus specimens 
from Tay Ninh Province, Vietnam examined by 
Zhu and Yang (2007). However, the smaller total 
length of H. liangi, compared to the lengths of adult 
males (93-110 mm) and females (107-122 mm) of 
H. silenyus from the same locality, are consistent 
with the type series of H. liangi being subadults of 
H, silenus (Zhu and Yang, 2007: 97, table 1). The 
length : width ratio of the pedipalp chela 2.1-2.14 
(males) and 2-2,1 (females) of H. liangi, indicates 
that it is sexually dimorphic, consistent with H. sile- 
nus but unlike H. laoticus, in which the ratio is 
2-2.3 in both sexes. Lastly, the similarity in the 
shape of the chela of H. liangi to that of H. laoticus 
is consistent with the subadult of H. silenus. Impor- 
tantly, although Zhu and Yang (2007: 96) distin- 
guish H. liangi, in which a difference in the chela 
movable finger “is not noticeable in either sex,’ 
from H. silenus, in which the “chela movable finger 
of male exhibits a strong knob the middle,’ this 
comparison is odious as the median lobe on the 
chela movable finger of the male of H. silenus 
appears only in sexual maturity and would not be 
developed in the subadult male types of H. liangi. 
No evidence of sexual maturity, e.g., hemisper- 
matophores or mating plugs, was presented to 
refute the hypothesis that the types of H. liangi are 
immature. In view of the evidence that the types of 
H, liangi are conspecific with H. silenus, the follow- 
ing new synonym is presented: Heterometrus liangi 
Zhu and Yang, 2007 = H. silenus (Simon, 1884), 


syn. nov. 

MATERIAL EXAMINED; 2 3 (MCZ 88175), 1 6 
(MCZ 103100). viii.1999, ex pet trade, 1 d (AMNH/ 
AMCC [LP 1888]), xii.2000, ex pet trade, 1 2 (AMNH). 
CAMBODIA: Kep Provy,: Kep Distr; Kep National Park, 
10°29'N 104°18’E, 72 m, 24.v.2018, S.F Loria, T. Chea, 
and V. Khem, on trail, near stream under log/rock, 2 juv. 
2 (AMCC [LP 15590]). Mondulkiri Prov.: Pichrada 
Distr: Phnom Nam Lyr Wildlife Sanctuary [12°28'N 
107°30'E], 500-1000 m, vi.2000, B.L. Stuart, 2 d,2 2,1 
subad. 2 (FMNH 086 265 [411]). Phnom Penh Prov.: 
Phnom Penh Municip: Phnom Penh City [11°33'N 
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104°54'E], vi.2000, B.L. Stuart, on bedroom floor, 1 3 
(FMNH 086 261 [409]). VIETNAM: x.1997, 1 2 
(AMCC [LP 1602]), | ? (AMCC 101697 [LP 1603]), 
x.1997, D. Taylor, 1 d (AMNH), xii.2000, ex pet trade, 
1 do (AMNB#), ix.2002, 1 d (AMCC [LP 2163]), 1 @ 
(AMCC [LP 2162]), viii.2004, 1 d pedipalps and legs 
(AMCC [LP 3089]), 1 2 pedipalp and legs (AMCC [LP 
3090]), iii.2010, R. Loon, 1 ¢ (AMNH); Vietnam?, 2004, 
1 3 (AMNH). Bin Thuan Prov.: Ham Thuan Nam 
Distr; Ta Kou Mountain Nature Reserve, Ta Kou Moun- 
tain (Nui Ta Kou), trail above pagoda, 10°49’N 107°54'E, 
540 m, 22-23.vi,2012, L, Prendini and $.F, Loria, pri- 
mary rainforest with dense stands of bamboo close to 
summit of inselberg surrounded by farmland, moderate 
to dense canopy with sparse to moderate understorey, 
sandy/clayey-loam with sandstone outcrops and scat- 
tered boulders, moderate leaf-litter layer, moist soil, 
under stone, 1 d (AMNH), trail below guesthouse and 
upper cable station, 10°49"N 107°54'E, 383 m, 22-23. 
vi.2012, L. Prendini and S.F. Loria, primary rainforest 
with dense stands of bamboo, moderate to dense canopy 
with sparse to moderate understorey, many sandstone 
outcrops, sandy/clayey-loam soil, UV light detection on 
cool, still, dark night after rainshower, doorkeeping at 
burrow entrances, usually under large stones or in 
earthen banks, several excavated from burrows ca. 20 cm 
long, 1 6,2 2, 3 juv, d,7 juv, 2, 1 & pedipalp chela 
(AMNH), 1 juv. 2 (AMCC [LP 11353]), 10°49'N 
107°53'E, 356 m, 23.vi,2012, L, Prendini and S,.F. Loria, 
primary rainforest with bamboo, moderate canopy cover 
with sparse to moderate understorey, many sandstone 
outcrops, dense leaf-litter layer on steep slope alongside 
path, sandy-loam soil, UV light detection on cool, still, 
dark, humid night, doorkeeping at burrow entrances in 
open, or at base of rocks or tree roots, 1 d, 2 ¢ exca- 
vated from burrows ca. 20-30 cm deep, juveniles on 
surface or under stones, 1 d,2 ¥, 1 subad. 3, 2 juv. 2 
(AMNH). Quy Nho’n City; Qui Nhon [Qui Nhan, 
13°46'N 109°14’E] (Phutai), 5.viii.1965, L.J. Barrier, 
under debris, ex Stahnke coll, 1 ¢ (CAS [ASU 66-1051). 
Dong Nai Prov.: Din Quan Distr: Din Quan [11°09'N 
107°16'E], Bienhoa, 18,xii.1932, M, Poilane, 1 2 
(USNM); Dinh Quan, outskirts of town, 11°16'N 
107°25'E, 139 m, 16.11.2012, L. Prendini and D.P. Phu, 
very degraded rainforest on outskirts of town, old culti- 
vated lands among outcrops of large pumice (lava) 
stones on moist clayey-loam soil, specimens excavated 
from shallow burrows (ca. 10-20 cm deep) under stones 
and in open ground, 1 d in scrape under stone, 1 d, 1 
?, L subad. ¢, 2 juv. d, 2 juv. 2 (AMNH), 1 juv. d 
(AMCC [LP 11252]). Tan Phu Distr: Nam Cat Tien 
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National Park, forest trail to Bau Sau [11°28'N 107°20'E], 
6-8.v.2001, H.H. Tan et al, 1 d (LKC ZRC-ARA 652); 
Cat Tien, camp and trail to Big Tree, 11°25’N 107°26’E, 
135 m, 16.ii.2012, L. Prendini, primary rainforest with 
moderate to dense canopy and moderate to sparse 
understorey, moist clayey loam with pumice (lava) rock 
outcrops (under canopy cover) and moderate leaf-litter 
layer, in burrows under stones, most collected with UV 
detection on warm, dark, humid night with periodic 
rainshowers, many doorkeeping at burrow entrances at 
base of stones or roots, rarely in the open, several exca- 
vated from shallow (ca. 10-20 cm deep) burrows, two 
contained 1 d and | subad. 9, juveniles in communal 
burrows, 1 ¢, 1 2 walking on ground after rainshower 
at night, 4 d, 3 2, 1 subad. d, 1 subad. 2, 3 juv. d 
(AMNH); Kat Tien National Park, Lagerstroemia site, 
11°26’N 107°25'E, 7.xii.2011, A. Goncharov, 4 juv. d 
(AMNH, AMCC [LP 11243, 11246]), 8 juv. 2 (AMNH, 
AMCC [LP 11242, 11244, 11245, 11247]), Afzelia site, 
11°26'N 107°26’E, 24.xi.2011, A. Goncharov, 2 juv. d 
(AMNH, AMCC [LP 11250]), 2 juv. 2 (AMNH, AMCC 
[LP 11249]), 2 juv. (AMNH, AMCC [LP 11248]). Trang 
Bom Distr: Trang Bom [10°58'N 107°02'E], 9.x.1932, M. 
Poilane, 1 2 (USNM); Trang Bom [10°58'N 107°02'E], 
Arboretum, 26,viii.1932, M, Poilane, 1 ¢ (USNM). Ho 
Chi Minh City Prov.: Saigon [Ho Chi Minh City, 
10°45’N 106°40’E], 1908, Kraft, | 2, 1 juv. d (ZMB 
14930), 27.14.1965, Robinson, 1 6 (USNM). 


Heterometrus spinifer (Ehrenberg, 1828) 


Figures 10, 23C, D, 37C, D, 50E-H, 67E, 48E, 
69E, 157, 184-188, table 2 


Buthus (Heterometrus) spinifer Ehrenberg in 
Hemprich and Ehrenberg, 1828: pl. 1, fig. 2; 
Hemprich and Ehrenberg, 1829: 352; 1831 
[p. 3, no page numbers]; Gervais, 1844a: 60, 
61 (misidentification, part); Moritz and 
Fischer, 1980; 324; Braunwalder and Fet, 
1998: 32; Kovarik, 2004: 2; 2009: 34. 

Scorpio (Buthus) spiniper: Gervais, 1844b: 210. 

Scorpio (Buthus) spinifer. Gervais, 1844b: 240, pl. 
12, figs. 33, 34. 

Heterometrus spinifer: Karsch, 1879a: 16, 20; 
Ausserer, 1880: 466; Mahsberg, 1990; 271; 
Pointer, 1991; 24; Braunwalder and Fet, 1998: 
32; Dupré et al., 1998: 63; Robert, 1999: 19 
(part); Prendini et al., 2003: 192, 202, 203, 205, 
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FIGURE 166. Heterometrus laevigatus (Thorell, 1876), comb. nov. et stat. rev. d (AMNH), Thale Ban, Thai- 
land, pedipalp patella: A. dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


208, 209, 211, 213, 215, 218, 222, 224, 228, 
232, 236, 252-259, table 3, figs. 4, 6, 7, 9A, 
10A, B, 11, 15A, C, 17A, B, 19A-D, 21A, 
appendices 1, 2: (part); Kovarik, 2004: 2, 9, 11, 
23, 34, 40, 42, 51, 53, table 2 (part); Shultz, 
2007: 78, 86-91, figs. 2, 3A, 4, 5A, B; Kovarik, 
2009: 35, 44, 46-49, 92, 99, 112, table 1 (part), 
figs. 133-138, 196, 197, 268-274. 

Palamnaeus spinifer: Pocock, 1892: 38-42 (part); 
1894b: 316 (part). 

Scorpio longimanus: Kraepelin, 1894: 29, 30, 
34-39, 41, 49, 51-53, 55, 57 (misidentifica- 
tion, part). 

Heterometrus longimanus: Kraepelin, 1899: 108, 


111 (misidentification, part); Giltay, 1931: 4-6. 


Palamnaeus oatesii: Flower, 1901: 34, 35 
(misidentification, part). 

Heterometrus longimanus longimanus: Giltay, 
1931: 3 (part); Takashima, 1945: 90 
(misidentification, part). 

Heterometrus (Heterometrus) spinifer: Couzijn, 
1978: 330, table 1; 1981: 73, 80, 94, 96, 173, 
175, 182, 187, 189, 190, figs. 21, 62, 66b 
(part); Kovarik, 1998: 137 (part); Fet, 2000: 
437, 438 (part); Prendini, 2000a: 44. 

Heterometrus (Heterometrus) spinifer solitarius 
Couzijn, 1981: 33, 83, 92-94, 167, 173, 187, 
191, table 7, figs. 23, 62; Vachon, 1982: 78, 
96, 110, fig. 50; Kovarik, 1998: 137; Fet, 
2000: 438; syn. nov. 
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Heterometrus (Heterometrus) spinifer spinifer: 
Couzijn, 1981: 19, 32, 75-77, 83, 89-93, 
167, 174, 191, table 7, figs. 2b, 17b, 18, 19, 
22, 63 (part); Kovarik, 1995: 203 (part); Hue 
et al., 1998: 7 (part); Fet, 2000: 438 (part). 

Heterometrus spinifer solitarius: Kovatik, 2004: 
42. 

Heterometrus indus: Kovarik et al., 2016: 1, 10, 
103 (part). 


TyPE MATERIAL: Buthus (Heterometrus) spini- 
fer: Holotype?: 1 3 (ZMB 67), “India” [exam- 
ined]. MALAYSIA: Kedah: Heterometrus (H.) 
spinifer: Neotype 6 (RMNH 290), Sult. Kadeh 
[Kedah], Malacca, 1900, Jhr. A. van de Does de 
Bije/Bye [examined]. Heterometrus (H.) spinifer 
solitarius: Holotype 2 (MNHN RS 2866), Perad- 
eniya [erroneous] [examined]. 

Ehrenberg (1828) described the type of 
Buthus (Heterometrus) spinifer from a specimen 
collected in India by Morpurgo, most likely 
deposited in ZMB. Couzijn (1981: 91) could not 
locate the holotype in ZMB or any other German 
museum and speculated it was probably 
destroyed during World War II (unlikely as the 
arachnid collection at ZMB was not destroyed in 
the war, unlike those of some other German 
museums). Couzijn (1981) examined an old 
adult male specimen in the SMF, which resem- 
bled the illustration and description of the holo- 
type and was labeled “B.” for Buthus and 
collected in “India.” However, Couzijn (1981: 92) 
doubted this specimen was the holotype, as it 
was collected by Biedermann not Morpurgo, its 
sinistral chelicera was wide open (rather than 
closed as in the holotype), and the positions of 
the sinistral pedipalp chela, the patella and chela 
of the dextral pedipalp, and the metasoma dif- 
fered from the original illustrations. Couzijn 
(1981) therefore designated an adult male 
(RMNH 290) from Kedah, Malaysia, as neotype. 
However, Braunwalder and Fet (1998: 32), fol- 
lowed by Fet (2000: 437), listed the holotype 
male of Buthus (Heterometrus) spinifer as “°ZMB 
67” and Kovarik (2004) examined the specimen 
and concluded it was the holotype. ZMB 67, an 
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adult male, was reexamined during the present 
investigation and found to match existing con- 
cepts of H. spinifer. In the absence of evidence to 
the contrary, it is assumed to be the holotype of 
the latter, supporting Kovarik’s (2004: 40) con- 
clusion that “in accordance with ICZN Article 
75.8, Couzijn’s neotype designation is invalid.” 

As noted above, the holotype of Palamnaeus 
petersii is not the same as the type specimens of 
Palamnaeus silenus, as implied by Couzijn (1981) 
and explicity stated by Fet (2000: 437). Thorell 
(1876a: 2) neither specified a type nor listed the 
material on which P. petersii was based, merely 
stating it was deposited in Sweden. However, 
Thorell (1876b: 216) explicitly stated that P 
petersii was based on a single specimen from Sin- 
gapore, deposited in Géteborg (NMG). Couzijn 
(1981) listed the holotype of P. petersii among the 
material examined for H. spinifer but neglected 
to refer to it as a type. 

Diacnosis: Heterometrus spinifer may be sep- 
arated from other species of Heterometrus, except 
H. petersii, as follows. The carapace interocular 
surface is granular along the median longitudinal 
and anterior bifurcated sulci only in the male and 
female (fig. 23C, D) of H. spinifer, whereas the 
frontal lobes and medial region of the interocular 
surface are granular with smooth areas in the 
male and female of H. glaucus and H. thorellii, 
and the interocular surface is entirely smooth in 
the male of H. laevigatus and the male and female 
of H. laoticus. The carapace anterolateral, medio- 
lateral, and posterolateral surfaces of the female 
(fig. 23D) are granular in H. spinifer but smooth 
or nearly so in H. laoticus, and the posterolateral 
surfaces of the female smooth or nearly so in H. 
longimanus. The pedipalps of the adult male are 
short, with femur length : posterior carapace 
width ratio (FL:PCW) < 0.77 and femur length : 
carapace length ratio (FL:CL) < 0.74 (fig. 184) in 
H. spinifer but long, with FL:PCW = 0.80 and 
FL:CL = 0.76 in H. glaucus, H. laevigatus, H. 
longimanus, and H. thorellii. The pedipalp chela 
manus promedian carina of the female is present 
and granular in H. spinifer but absent or obsolete 
in H. laevigatus. The maximum distance between 
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the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is similar to the 
maximum distance between the dorsal secondary 
and digital carinae (DSC-DC) in the male and 
female (fig. 187) of H. spinifer whereas the DMC- 
DSC is less than the DSC-DC in the male of H. 
glaucus, H. laevigatus, and H. thorellii, greater 
than the DSC-DC in the male of H. silenus, and 
less than the DSC-DC in the male and female of 
H. longimanus. The chela manus dorsal intercari- 
nal surface is smooth or nearly so (fig. 187) in H. 
spinifer but shallowly reticulate in H. glaucus, H. 
laevigatus, and, often, H. thorellii. The second 
(subproximal) lobe of the chela movable finger of 
the adult male is more strongly developed than 
other lobes on the finger, with a correspondingly 
well-developed notch in the fixed finger (figs. 
187B, 188) in H. spinifer but similar to or barely 
larger than other lobes on the finger in H. glau- 
cus, H. longimanus, and H. thorellii. Macroseta st 
on the proventral surface of the basitarsus of leg 
Lis setiform (fig. 50E) in H. spinifer but spiniform 
in H. laevigatus and H. thorellii; st on the proven- 
tral surface of the basitarsus of leg II is setiform 
(fig. 50F) in H. spinifer but spiniform in H. glau- 
cus, H. laevigatus, H. thorellii, and, usually, H. 
longimanus; sb on the proventral surface of the 
basitarsus of leg III is spiniform (fig. 50G) in H. 
spinifer but setiform in all other species except H. 
glaucus and H. petersii. The lateral surfaces of 
mesosomal tergites I-VI in the female (fig. 185A) 
are granular in H. spinifer but smooth in H. laev- 
igatus, H. laoticus, and H. thorellii. The ventrosub- 
median and ventrolateral carinae of metasomal 
segments I-IV are granular or costate-granular 
on segment IV only and costate on segments I- 
Il (fig. 69E) in H. spinifer but granular on seg- 
ments I-IV, I-IV (costate on I), or III and IV 
(costate on I and II) in H. laoticus and H. silenus. 
The ventral intercarinal surfaces of segments II 
and IV of the female are smooth in H. spinifer but 
granular in H. laoticus. The telson is dark reddish 
brown and paler than metasomal segment V in 
H. spinifer (figs. 184, 185) but blackish and as 
dark as segment V in H. laevigatus, H. laoticus, H. 
silenus, and H. thorellii. The width of the telson 
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vesicle is approximately equal to or less than the 
width of metasomal segment V in the male (figs. 
67E, 69E) of H. spinifer but greater than the width 
of segment V in the male of H. glaucus and H. 
longimanus. No morphological differences 
between H. spinifer and H. petersii were identified 
in the present investigation. 

DISTRIBUTION: This species is distributed 
throughout peninsular Malaysia (recorded from 
the Federal Territory of Kuala Lumpur and the 
states of Johor, Kedah, Kelantan, Melaka, Negeri 
Sembilan, Pahang, Perak, Perlis, Selangor, and 
Terengganu) and also recorded from Tioman 
Island (fig. 157, table 2). Its distribution overlaps 
that of H. longimanus in southern peninsular 
Malaysia. Heterometrus laevigatus is allopatric to 
the north of the Sankalakhiri (Titiwangsa) 
Mountains, in Thailand. Heterometrus petersii 
appears to be allopatric on the islands of Penang 
and Singapore. The record from Peradeniya (Sri 
Lanka), the type locality of H. (H.) spinifer soli- 
tarius, is erroneous. 

Eco.oey: Heterometrus spinifer inhabits wet or 
dry primary and secondary rainforest from 
40-1315 m on plains, in valleys and near rivers, at 
the base and on the lower slopes of mountains, 
and on plateaus. Recently collected specimens 
were mostly found doorkeeping at burrow 
entrances and sometimes under or in logs, or 
under stones using UV detection at night. Bur- 
rows were constructed in open ground or at the 
base of logs, roots, or stones in clayey-loam, 
sandy-clay and sandy-loam soils. The habitat and 
habitus of this species are consistent with the fos- 
sorial, pelophilous ecomorphotype (Prendini, 
2001b). The following scorpions were found in 
sympatry: the buthids Lychas scutilus and Reddya- 
nus zideki (Kovarik, 1994); the chaerilids Chaeri- 
lus ojangureni Kovarik, 2005, Chaerilus tichyi 
Kovarik, 2000, and several undetermined species 
of Chaerilus; and the hormurids Hormiops infulcra 
Monod, 2014, Liocheles australasiae, and two 
undetermined species of Liocheles. 

CONSERVATION Status: Heterometrus spinifer 
was commonly available in the exotic pet trade 
until recently. Material offered for sale appears to 
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FIGURE 170. Heterometrus laoticus Couzijn, 1981, 2 (AMNH), Tham Pha In, Laos, habitus: A. dorsal and B. ventral aspects. Scale bar = 10 mm. 
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have originated from Malaysia, where the species 
is now protected from commercial exploitation. 

REMARKS: As discussed above, material from 
Penang and Singapore, previously identified as H. 
spinifer and assessed to be conspecific with the 
holotype of Palamnaeus petersii (also from Singa- 
pore), based on morphological similarity, was 
found to be more closely related genetically to H. 
longimanus from the Malaysian mainland and 
Borneo than to morphologically similar material 
of H. spinifer from the Malaysian mainland and 
Tioman, including the neotype of H. spinifer (Loria 
and Prendini, in press), leading to the conclusion 
that H. petersii is a cryptic species. This discovery, 
in turn, leads to the synonymy of Palamnaeus oate- 
sii with H. petersii, rather than with H. spinifer, as 
proposed by Couzijn (1981) and upheld by Fet 
(2000) and Kovarik (2004, 2009). 

Couzijn (1981) described H. (H.) spinifer soli- 
tarius from Peradeniya, Sri Lanka, an area in 
which Srilankametrus indus is the dominant spe- 
cies, on an island from which no species of the 
nominotypical subgenus of Heterometrus were 
recorded. Kovarik (2004: 42) listed H. s. solitarius 
under H. spinifer but did not formally synonymize 
the subspecies and doubted the accuracy of the 
type locality. Recently, Kovarik et al. (2016: 106, 
107) synonymized H. s. solitarius with S. indus (as 
H. indus) on the grounds that the original descrip- 
tion of H. spinifer solitarius “lacks clear diagnostic 
characters and any connection to H. spinifer” and 
H. indus is common, whereas H. swammerdami is 
uncommon, at the type locality of H. s. solitarius, 
Peradeniya. Contrary to the assertion of Kovarik 
(2004), it is abundantly clear from Couzijn’s (1981: 
17, 93) description that H. s. solitarius is not con- 
specific with S. indus but closely allied to H. spini- 
fer and other species of Heterometrus, vide “7-10 
small teeth (besides the stout and sharp tooth) on 
the internal surface of segment 4 [pedipalp patella] 
... Pedipalp hand relief type 15 [granulation 
absent, surface smooth].” Examination of the 
holotype of H. s. solitarius during the present 
investigation confirmed that it is conspecific with 
H. spinifer, regardless of the type locality, which is 
obviously erroneous. Therefore, the synonym of 
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Kovarik et al. (2016) is rejected, and the following 
new synonym presented: Heterometrus (Het- 
erometrus) spinifer solitarius Couzijn, 1981 = Het- 
erometrus spinifer (Ehrenberg, 1828), syn nov. 
MATERIAL EXAMINED: 1 6 (AMNH), 2 6 (AMNH 
[JV 7139, 7141]), 1 2 (AMNH [JV 7410]), [leg] [JV 8559] 
(AMCC [LP 11879]); 11.x.1940, 1 subad. 56 (LKC ZRC- 
ARA 687). “East India? 2 ¢ (MCZ). “Indonesia; T.W. 
Tylor, 1 3 (NRS [JF 67]). Thailand, Burma, Southeast Asia, 
1949, 1 5 (AMNH). MALAYSIA: xii.2000, ex pet trade, 1 
? (AMNH); most probably Malaysian import, 1990, ex pet 
trade, donated from Bronx Zoo, New York, US.A., 1 ¢ 
(AMNH). Peninsular Malaysia, 1988, Gopal, 2 5, 1 ¢ 
(LKC ZRC-ARA 666). Johor: Johore Baru Distr.: Johore, S. 
Malakka [Malacca, Johore Baru, 01°30'N 103°44’E], 
9.viii.1910, E Diehl, 6 5,2 2 (ZMH). Ledang Distr: Bukit 
Serampang [02°18’N 102°47’E], 1-3.i1.1959, D.D. Davis, 
Malayan Zool. Exped., logged forest, 1 2 (FMNH 086 
255); Taman Hutan Lagenda Gunung Ledang (Gunung 
Ledang Recreational Park), trail around camp, 02°20'N 
102°37’E, 43 m, 19.vi.2013, L. Prendini and S.F. Loria, pri- 
mary/secondary rainforest at base of large mountain 
(Gunung Ledang/Mt. Ophir), canopy partially open, mod- 
erate leaf-litter layer, large granite boulders, sandy-loam 
soil, fairly dry, moderate to sparse understorey, 1 2 under 
large stone during day, others observed with UV detection 
on warm, still night, doorkeeping at burrow entrances, 1 2 
inside log, 1 6, 2 2 (AMNH). Mersing Distr: Endau- 
Rompin National Park: Chalet area, 02°32’N 103°25’E, 53 
m, 29.vi.2010, M.S. Harvey, K.L. Edward, R. Hashim, and 
S. Dzarawi, rainforest, from burrow, 1 subad. 6 (WAM 
Ta209), [leg] (AMCC [LP 10581]); Kuala Jasin camp, trail 
to Janing Barat Plateau, 02°32’N 103°22’E, 37 m, 16-17. 
vi.2013, L. Prendini and S.F. Loria, primary rainforest at 
foot and lower slopes of Janing Barat Plateau, near conflu- 
ence of Sungai Endau and Sungai Jasin rivers, thick canopy 
and sparse understorey with moderate to thick leaf-litter 
layer, clayey loam soil, UV detection on warm, still night, 
doorkeeping at burrow entrances in open or at base of logs/ 
roots, 1 2 (AMNH), trail Denai Kecemasan, first 500 m, 
02°32'N 103°22’E, 48 m, 17.vi.2013, L. Prendini and S.E 
Loria, id., doorkeeping at burrow entrances, 1 subad. ? 
(AMNH). Pontian Distr. Pontian, Sri Bunian, Kampung 
PT. Tekong (Pt. 112), 01°27’N 103°25’E, 8.v.1992, PK.L. 
Ng, 1 subad. d (LKC ZRC-ARA 672). Segamat Distr.: 
Segamat [02°30'N 102°49’E], 1 2 (LKC ZRC-ARA 681). 
Kedah: Sult. Kadeh [Kedah], Malacca, 1900, Jhr. A. van de 
Does de Bije/Bye, 3 5, 4 2, 1 subad. 3, 2 subad. 2 
(RMNH 290); Kedah, xi.1915, 1 juv. 6 (LKC ZRC-ENT 
7986). Kuala Lumpur Federal Territory: Kuala Lumpur 
[03°10’N 101°42’E], 2 ¢ (AMNH [JV 7116, 7117]), 1 @ 
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(AMNH [JV 7007]); Kuala Lumpur, Pahang Road, 
2,v.1949, U.S, Scrub Typhus Unit, 2 d (USNM), Pahang: 
Cameron Highlands Distr: Cameron Highlands [04°29'N 
101°23’E], 1930-1931, K.B.N., 4500 ft., 1 subad. 2 (LKC 
ZRC-ARA 683); Cameron Highlands, Tanah Rata 
[04°28'N 101°23’E], 21,1.1993, J. Nielsen, 1 ¢ (NRS [JE 
50]). Kuala Krau Distr. Krau Game Preserve, Kuala Lom- 
pat Ranger Post [03°43’N 102°17’E], at junction Lompat 
and Krau rivers (ca. 90 mi E Kuala Lumpur), ix.1972, J. 
Fleagle, 1 d (MCZ), Raub Distr: The “Gap” [03°42'N 
101°45’'E], Fraser’s Hill, R.C, West, 10,iv.2001, 1 3 
(AMNRH), [leg] (AMCC [LP 1906]). Rompin Distr: Endau- 
Rompin National Park, Sungai Kinchin Base Camp, 
02°37'N 103°20'E, 38 m, 18.vi.2013, L. Prendini and S.F 
Loria, primary to secondary rainforest on flat plain near 
Kinchin River, closed canopy, moderate understorey, mod- 
erate to thick leaf-litter layer, clayey-loam soil, doorkeeping 
at burrow entrances with UV detection on warm, still night 
(moon > 50%), | juv. under rotten logs on forest floor, 1 
juv. 3, 1 juv. 2 (AMNH), 1 juv. 2 (AMCC [LP 11950]); 
Pulau Tioman (Tioman Island): trail between Kampung 
Genting and Kampung Paya, 02°46'N 104°07’E, 35-41 m, 
11.vi.2013, L. Prendini and S.F. Loria, primary rainforest 
near seashore, moderately open canopy, sparse understo- 
rey, moderate leaf-litter layer, many large granite boulders, 
often with exfoliating flakes, clayey granitic loam, UV light 
detection on warm, dark, humid night, doorkeeping at 
burrow entrances, 1 2, 1 juv. 2 (AMNH), | juv. d 
(AMCC [LP 11920]), between 02°45'N 104°07'E and 
02°47’N 104°07’E, 28-31 m, 12.vi,2013, L, Prendini and 
S.F. Loria, primary rainforest close to seashore, moderately 
open canopy, sparse understorey, moderate leaf-litter layer, 
many large granite boulders, often with exfoliating flakes, 
clayey granitic loam, under stone, 1 juv. sinistral pedipalp 
chela (AMNH)); trail from Air Batang to Salang via Mon- 
key Bay, 02°51'N 104°09'E, 48 m, 13.vi.2013, L. Prendini 
and S.F. Loria, primary rainforest near seashore, moder- 
ately open canopy, sparse understorey, moderate leaf-litter 
layer, many large granite boulders, often with exfoliating 
flakes, clayey granitic loam, under stone, | juv. 2 (AMCC 
[LP 11974]); trail from Juara to Tekek, between 02°49'N 
104°10'E and 02°49'N 104°11'E, 301-305 m, 15.vi.2013, L. 
Prendini and $.F Loria, primary rainforest with closed 
canopy, moderate to dense leat-litter layer, limestone rocks 
on summit, becoming sandstone and then granite lower 
down, under log, | juv. d (AMNH). Perak: K. Legap 
[Kampung Legap], ii,1933, S, Plus, 1 juv. d, 2 juv. 2 (LKC 
ZRC-ENT 7985), Batang Padang Distr: Kampung Batu 
Tujoh [04°15'N 101°19’E], Cameron Highlands, vi.2013, 
ex. Penang Butterfly Farm, 11 d, 9 2° (AMNH). Bukit 
Bakri Distr: Tanjong Hantu [Tanjung Hantu, 04°19'N 
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FIGURE 171. Heterometrus laoticus Couzijn, 1981, 
d (AMNH), Phahom Camp, Laos, pedipalp patella: 
A. dorsal, B. retrolateral, and C. ventral aspects. 
Scale bar = 5 mm. 


100°34'E], ii.1913, 2. d (LKC ZRC-ENT 7976, 7978), 1 2 
(LKC ZRC-ENT 7977), | subad. 2 (LKC ZRC-ENT 7979). 
Hulu Perak Distr: Upper Perak, Ulu Belum (MNS Exp. 
Base camp) [Sungai Halong Base Camp, Belum, ()5°22"N 
101°23’E], 9.ix.1993, I. Turner and J. Yong, 1 2 (LKC ZRC- 
ARA 670). Kuala Kangsar Distr: Jalong [Kampung Jalong, 
04°50'N 101°09’E], viii,1938, 1 subad, 9 (LKC ZRC-ARA 
682), Larut, Matang and Selama Distr: Maxwell Hill [Bukit 
Larut, 04°52’N 100°48'E], 9.iv.1940, Yeo, 2850 ft, 1 & 
(LKC ZRC-ARA 671). Selangor: Gombak Distr. Taman 
Negeri Selangor (Selangor State Park), 03°18'N 101°42'E, 
1314 m, 7.vi.2013, L. Prendini and S.E. Loria, primary rain- 
forest in valley near river, very wet, sandy-loam soil, mod- 
erate leaf-litter layer, UV detection on warm night after 
heavy downpour, doorkeeping at burrow entrances in 
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FIGURE 172. Heterometrus laoticus Couzijn, 1981, 6 (AMNH), Phahom Camp, Laos, pedipalp chela: A. 
retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 173. Heterometrus laoticus Couzijn, 1981, 2 (AMNH), Tham Pha In, Laos, pedipalp chela: A. retro- 
dorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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ground, 1 subad. 2 (AMNH), 1 juv. 2 (AMCC [LP 
11949]); Taman Rimba Templar, 03°17’N 101°39'E, 94 m, 
10,vi2013, L. Prendini and S.R Loria, primary rainforest on 
moderate slope along river, thick bamboo stands, under 
rotten log along trail, 1 juv. d (AMNH). Terengganu: Hulu 
Terengganu Distr: Sekayu Waterfall Park [04°59’N 
102°56’E], 29.x.1998, H.-H. Tan, 1 3 (LKC ZRC-ARA 669). 


Heterometrus thorellii (Pocock, 1892) 


Figures 10, 22E, F, 36E, EK 53A—D, 70D, 71D, 
72D, 158, 189-192, table 2 


Palamnaeus bengalensis: Simon, 1884a: 360-362 
(misidentification, part); 1887: 112 
(misidentification, part). 

Palamnaeus petersii: Thorell, 1889: 588-590 
(misidentification, part). 

Palamnaeus spinifer: Pocock, 1892: 38-42 
(misidentification, part); 1894b: 316 
(misidentification, part). 

Palamnaeus thorelli: Pocock, 1892: 40; Weidner, 
1959: 103. 

Palamnaeus thorellii Pocock, 1892: 39-41, 43; 
Laurie, 1896a: 187-190, 192, 193, pl. IX, fig. 
2; 1896b: 127, 133, pl. IX, fig. 6. 

Palamnaeus thorellii: Kraepelin, 1894: 35. 

Scorpio bengalensis: Kraepelin, 1894; 25, 31, 37, 
46, 47, 49, 51-53 (misidentification, part). 

Scorpio longimanus: Kraepelin, 1894; 30, 34-39, 
41, 49, 51-53, 55, 57 (misidentification, part). 

Scorpio longimanus thorellit: Kraepelin, 1894: 40, 41. 

Heterometrus bengalensis: Kraepelin, 1899: 110, 
114, 115 (misidentification, part). 

Heterometrus fulvipes: Kraepelin, 1899: 109, 112, 
113, 115 (misidentification, part); Masi, 
1912; 124 (part); Kopstein, 1921: 133 (part); 
Werner, 1934; 277 (part); Takashima, 1945: 
91, 92 (part). 

Heterometrus longimanus: Kraepelin, 1899: 108, 
111 (misidentification, part); Masi, 1912: 
123 (part); Kraepelin, 1913: 166 (misidenti- 
fication, part); Kopstein, 1921: 129 (part); 
Werner, 1934: 277 (part); Roewer, 1943: 228 
(misidentification, part). 
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Palamnaeus longimanus: Pocock, 1900a: 84, 
97-99 (misidentification, part); Kovarik, 
2004; 44. 

Palamnaeus oatesii Pocock, 1900a: 84, 93, 98, 99 
(misidentification, part); Flower, 1901: 35 
(part). 

Heterometrus longimanus typicus: Masi, 1912: 
123 (part). 

Heterometrus longimanus longimanus: Giltay, 
1935; 2 (part), 

Heterometrus oatesii: Takashima, 1945: 94 (part), 

Heterometrus (Heterometrus) longimanus longim- 
anus: Tikader and Bastawade, 1983: 519- 
522, 524, 526-528 (misidentification, part). 

Heterometrus (Heterometrus) bengalensis: Couzijn, 
1981; 38, 73, 75-77, 80, 85, 88, 89, 117-120, 
167, 173, 174, 177, 178, 182-184, 189-191, 
table 7, figs. 17b, 18, 19, 21, 34, 62, 63, 66b, 
71 (misidentification, part); Kovarik, 1998: 
137 (part); Fet, 2000: 432, 434 (part); 
Kovarik, 2002: 17 (misidentification). 

Heterometrus (Heterometrus) longimanus: 
Kovarik, 1998: 137 (part). 

Heterometrus thorellit: Kovatik, 2004: 1, 20, 
44-46, 51, 53, table 2, fig. 29; 2009: 35, 39, 
44, 45, 48, 49, 94, 95, 99, table 1, figs. 146- 
159, 182-185, 


TypE MATERIAL: MYANMAR: Palamnaeus 
thorellii: Syntypes: 2 36, 3 2 (BMNH), Burma. 
Heterometrus (H.) bengalensis: Neotype d 
(MNHN RS 0045), Irouaddy [Irrawaddy], 
Vossoin [examined], 

Pocock (1892) based H. thorellii on two males 
and three females from Burma. A single adult male 
from Tharrawaddy ex BNHS 504, with a hand- 
written label that reads “Palamnaeus thorelli [sic] 
Pocock (= Heterometrus) 3 lectotype dsg Kovarik, 
2011” was examined in the BMNH. Given that the 
data for this specimen do not match the data in 
Pocock’s (1892) original description, it is doubtful 
that this specimen is one of the original syntypes. 
Therefore, it is not considered the lectotype of P. 
thorellii in the present contribution. The neotype 
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of H. (H.) bengalensis, designated by Couzijn 
(1981), is conspecific with the latter, 

DiaGnosis: Heterometrus thorellii may be sepa- 
rated from other species of Heterometrus as fol- 
lows. The frontal lobes and medial region of the 
carapace interocular surface are granular with 
smooth areas in the male and female (fig, 22E, F) 
of H. thorellii whereas the interocular surface is 
granular along the median longitudinal and ante- 
rior bifurcated sulci only in the female of H. laev- 
igatus and the male and female of H. longimanus, 
H. petersii, H, silenus, and H, spinifer, and the 
interocular surface is entirely smooth in the male 
of H. laevigatus and the male and female of H. 
laoticus, The carapace anterolateral, mediolateral, 
and posterolateral surfaces of the female (fig. 22F) 
are granular in H. thorellii but smooth or nearly so 
in H, laoticus, and the posterolateral surfaces of 
the female smooth or nearly so in H. longimanus. 
The pedipalps of the adult male are long, with 
femur length : posterior carapace width ratio 
(FL:PCW) = 0.80 and femur length : carapace 
length ratio (FL:CL) = 0.76 (fig. 189A, B) in H. 
thorellii but short, with FL:PCW < 0.77, FL:CL < 
0.74 in H, laoticus, H. petersii, H. silenus, and H. 
spinifer. The pedipalp chela manus promedian 
carina of the female (fig. 192) is present and gran- 
ular in H. thorellii but absent or obsolete in H. Iae- 
vigatus. The maximum distance between the 
dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is less than the 
maximum distance between the dorsal secondary 
and digital carinae (DSC-DC) in the male (fig. 
191A) and similar to the DSC-DC in the female 
(fig. 191B) of H. thorellii whereas the DMC-DSC 
is greater than the DSC-DC in the male of H, sile- 
nus, similar to the DSC-DC in the male of H. 
laoticus, H. petersii, and H. spinifer, and less than 
the DSC-DC in the female of H. longimanus, The 
chela manus dorsal intercarinal surface is often 
shallowly reticulate (fig. 191) in H. thorellii but 
smooth or nearly so in all other species except H. 
glaucus and H. laevigatus. The second (subproxi- 
mal) lobe of the chela movable finger of the adult 
male is similar to or barely larger than other lobes 


on the finger (fig. 191A) in H. thorellii but more 
strongly developed than other lobes on the finger, 
with a correspondingly well-developed notch in 
the fixed finger in all other species except H. glau- 
cus and H, longimanus. Macroseta st on the pro- 
ventral surface of the basitarsus of leg | is spiniform 
(fig. 53A) in H. thorellii but setiform in all other 
species except H. laevigatus; st on the proventral 
surface of the basitarsus of leg II is spiniform (fig. 
53B) in H. thorellii but setiform in all other species 
except H. glaucus, H. laevigatus, and, usually, H. 
longimanus; sb on the proventral surface of the 
basitarsus of leg III is setiform (fig. 53C) in H. 
thorellii but spiniform in H. glaucus, H. petersii, 
and H. spinifer. The lateral surfaces surfaces of 
mesosomal tergites |-VI in the female are smooth 
(fig. 189C) in H. thorellii but granular in all other 
species except H. glaucus and H. longirmanus. The 
ventrosubmedian and ventrolateral carinae of 
metasomal segments I-IV are granular or costate- 
granular on segment IV only and costate on seg- 
ments I-III (fig. 72D) in H. thorellii but granular 
on segments I-IV, I[-IV (costate on I), or ILI and 
IV (costate on I and II) in H, laoticus and H. sile- 
nus. The ventral intercarinal surfaces of segments 
Ill and IV of the female (fig. 72D) are smooth in 
H. thorellii but granular in H. laoticus. The telson 
is blackish and as dark as metasomal segment V in 
H. thorellii (fig. 189) but dark reddish brown and 
paler than segment V in H. glaucus, H. longima- 
nus, H. petersii, and H. spinifer, The width of the 
telson vesicle is approximately equal to or less than 
the width of metasomal segment V in the male of 
H. thorellii but greater than the width of segment 
V in the male of H. glaucus and H. longimanus. 

DistrRiBuTION: This species is endemic to 
central and northern Myanmar where it has been 
recorded in the Bago, Magway, Mandalay, 
Sagaing, and Yangon regions (fig. 158, table 2). 
Its distribution appears to be bounded in the east 
by the Shan Hills, Karen Hills, Dawna Range, 
and Tenasserim Hills, along the border with 
Thailand. Heterometrus laevigatus is allopatric, 
occurring further southwest in the Tanintharyi 
Region of Myanmar and in Thailand. 
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EcoLocy: Heterometrus thorellii inhabits 
deciduous forest and savanna, and has also been 
found in backyards, at elevations of 55-815 m 
above sea level, Most specimens were collected at 
night with UV detection, doorkeeping at burrow 
entrances or under wood piles during the day. The 
habitat and habitus are consistent with the fosso- 
rial, pelophilous ecomorphotype (Prendini, 
2001b). The following scorpions were collected in 
sympatry: the buthids Lychas mucronatus, Lychas 
shoplandi (Oates, 1888), and an undetermined 
species of Lychas; an undetermined chaerilid, 
genus Chaerilus; two undetermined hormurids of 
the genus Liocheles; and the scorpiopid Alloscorpi- 
ops viktoriae Lourenco and Ko$ulic, 2018, 

REMARKs: This species was previously accom- 
modated in the nominal subgenus of Heterome- 
trus by various authors (e.g., Couzijn, 1981; 
Tikader and Bastawade, 1983; Fet, 2000). 

In the original description, Pocock (1892; 40) 
first used the specific epithet, thorelli, to refer to 
the new species, but later used the spelling, thorel- 
lii, more than once, The more commonly used 
spelling is applied in the present contribution, fol- 
lowing Fet (2000) and Kovarik (2004, 2009). 

As noted by Kovarik (2004: 44), the taxonomy 
of this species has a complex history. Simon (1884a: 
36-38) believed it to be Palamnaeus bengalensis, 
Pocock (1892: 40) subsequently described it as P 
thorellii and distinguished it from the similar P 
longimanus, but later synonymized it with the latter 
(Pocock, 1900a). As with all other species of Het- 
erometrus, H. thorellii is easily distinguished from 
D. bengalensis and other species of Deccanometrus 
by the presence of a prominent spiniform granule 
on the proventral carina of the pedipalp patella, 
referred to by Kovarik (2004: 44) as a “pronounced 
internal tubercle on the patella.” Heterometrus 
thorellii resembles H, longimanus but has a different 
geographical distribution and differs, among other 
characters cited in the key and diagnosis, in the 
blackish telson, which is dark reddish brown in H. 
longimanus. Couzijn (1981: 117) was apparently 
aware of some of the differences but refused to 
accept the authenticity of the original type series of 
P. bengalensis and based on it a new species, H. (C.) 
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fastigiosus that was eventually synonymized by 
Kovarik (2004: 44). Therefore, most references to 
and identifications of H. bengalensis between 1981 
and 2002 are mistaken and pertain to H. thorellii. 
MATERIAL EXAMINED: | 6,2 2 (MNHN RS 0122 
[Simon coll. 3276|); Cochinchina, 1 9 (MNHN RS 0155 
[Simon coll. 1510]); Burma, India, 20.ix.1923, 
Faunthorpe-Vernay Expedition, 2 d, 1 9, 1 subad. 2 
(AMNH), MYANMAR; Thormann, | ¢d (ZMB 8072); 
Trouaddy [Irrawaddy], Vossoin, 1 d (MNHN RS 0045); 
Tharrawaddy [|Thayarwaddy, 17°39'N 95°47'E], 1 d 
(BMNH [BNHS 504]); Burma, brought in U.S. by dealer, 
15.x.1972, 1 2 (AMNH). Bago Reg.: Bago Distr.: Pegu 
[Bago, 17°20'N 96°29'E], Burma, C.H. Carpenter, 
xi.1966, 2 d, 3 9, 6 subad. d, 1 subad. 2, 1 juv. 2 
(MCZ 103067), Taungoo Distr: Bago (East) Region, Pho 
Kyar Elephant Camp, Yedashe, on trails near bungalows, 
19°18'N 96°10'E, 127 m, 20.ix.2014, S.E Loria and M.M. 
Locke, in burrows, 2 @, 1 juv. 2 (AMNH), | juv. 2 
(AMCC [LP 13049]). Kayin Reg.: Hpa-An Distr: Hpa- 
An Township, ca. 10 mi. E of Hpa-An Kalauk Htaung 
Village [16°53'N 97°39’E], v.2018, H.T. Bone, 3 6 
(AMNH), 1 juv. 2 (AMCC [LP 15604]). Magway Reg.: 
Thayet Distr: Thayetinyo [Thayet, 19°19’N 95°11'E], 
Oates, 1 subad, 5, 2 subad. &, 7 juv. d, 6 juv. 2 
(BMNH). Mandalay Reg,; Mandalay Distr. Mandalay, 
22°01'N 96°07’E, 20.ii1.2014, M. Roppo, | d (AMNH), 1 
subad. 2 (AMCC [LP 13155]). Myingyan Distr: Mt. 
Popa, Popa Mountain Resort, 20°55'N 95°13'E, 777-815 
m 16-17.xi.2014, S.E Loria and M.M. Locke, blacklight 
at night, in burrows, 5 ¢, 3 subad. 3’, 3 subad. 2, 2 juv. 
3, 1 juy. 2 (AMNH), 1 juv. d (AMCC [LP 13051)). 
Nyaung-U Distr: Kyauk Kuumin Pagoda, near Nyaung- 
U, 21°12’N 94°56'E, 58 m, 18.xi.2014, S.B Loria and 
M.M. Locke, desert, very dry, blacklight at night, in bur- 
rows, | subad. d, 12 juv. d, 9 juv. 2 (AMNH), 1 juv. 2 
(AMCC [LP 13052]); Nyaung-U, on dirt road toward 
Kyauk Kuumin Pagoda, 21°12'N 94°56’E, 81-101 m, 
18.xi.2014, S.F. Loria and M.M. Locke, desert, very dry, 
blacklight at night, on ground, 1 ?, 4 juv. d, 4 juv. ? 
(AMNH), 1 juv. ¢ (AMCC [LP 13153]). Pyin Oo Lwin 
Distr: Thaybeikyni [Thabeikkyin, 22°53'N 95°59’E], 
Burma, | ¢ (MCZ 103068). Sagaing Reg.: Shwebo Distr: 
Chattin Wildlife Sanctuary, San Mydung, Chattung 
Wildlife Sanctuary, [23°12’N 95°33’E], 14,x.1998, at 
night, 1 2, 1 juv. d, 2 juv. 2 (USNM 2050033). Yangon 
Reg.: Pane Ne Gone village, ca. 18 mi. S of Yangon, 
v.2018, Y.Z, Nyunt, 2 d (AMNH); Rangoon [Yangon, 
16°47'N 96°10’E], 1902, J. Claire, 2 3,2 9 (MNHN RS 
3447). Yangon North Distr.: Hlawga National Park, 23 km 
NNW Yangon, 17°03'N 96°06’E, 16-20.ix.2003, C, Gris- 
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wold, 1 ¢ (CAS 9019143), [leg] (AMCC [LP 2704); 
Hlawga National Park, 17°03'N 96°07'E, 55 m, 22, 
xi.2014, $.F Loria and M.M. Locke, blacklight at night, 
in burrows, 2 °, 1 subad. d, 3juv. d, 4 juv. 2 (AMNH), 
1 juv. d (AMCC [LP 13053]); Yangon, plantation on 
outskirts, 17°12'N 96°10’E, 56 m, 22.xi.2014, S.F Loria 
and M.M, Locke, under wood pile, | 2, 1 juv. & 
(AMNH), 1 juv. d (AMCC [LP 13050)), 


Javanimetrus Couzijn, 1981, 
stat, nov, et stat. rev, 


Figures 6, 9F, 10, 25A, B, 39A, B, 53E—-H, 70E, 
71E, 72E, 193-197, table 2 


Heterometrus (Javanimetrus) Couzijn, 1981: 80, 
82, 120, 125, 126, 133, 161, 172-174, 180, 
181, 183, 184, 186-189, 192, table 14, figs. 
21, 61, 66a, 68-70, type species by original 
designation: Buthus cyaneus C.L. Koch, 1836 
|= Javanimetrus cyaneus (C.L. Koch, 1836)]; 
Tikader and Bastawade, 1983: 519, 520; 
Francke, 1985: 8; Fet, 2000; 444; Prendini, 
2000a: 44; Prendini et al., 2003: 222, 252, 
appendix 1; Kovatik, 2004: 1, 2, 

Heterometrus: Kovarik, 2004: 1, 2, 7, 49, 51, table 
2 (part); 2009: 34, 35, table 1 (part); Kovarik 
et al., 2016; 96, 100 (part); Rossi, 2016a: 
6-9, 15, 19, 20, 25 (part). 


D1aGnosis: Javanimetrus cyaneus may be sepa- 
rated from other Asian scorpionid genera as fol- 
lows. The carapace is vaulted, the lateral surfaces 
sloping steeply (fig. 25A, B) in Javanimetrus, but 
slightly to markedly dorsoventrally compressed, 
the lateral surfaces sloping gently, in all except two 
species of Deccanometrus, D. latimanus and D. 
xanthopus, all except two species of Sahyadrime- 
tris, S. niathewi and S. scaber, all except three spe- 
cies ot Chersonesometrus, C. fulvipes, C. 
madraspatensis, and C. shivashankari, and three 
species of Srilankametrus, S. indus, S. pococki, and 
S. serratus. The carapace anterior margin is con- 
cave, with the frontal lobes uneven and sloping 
medially in Javanimetrus, whereas the anterior 
margin is straight, with the frontal lobes evenly 
rounded or truncate in Gigantometrus, Srilanka- 


metrus, two species of Deccanometrus, D. latima- 
nus and D, xanthopus, and some species of 
Chersonesometrus. The carapace anterolateral 
margins are subparallel anteriorly in Javanimetrus 
but converge gradually anteriorly in all other gen- 
era except Srilankametrus; the mediolateral mar- 
gins diverge or converge slightly posteriorly (at 
the posterolateral sulci) in Javanimetrus, but con- 
verge markedly posteriorly (at the posterolateral 
sulci) in Gigantometrus, Heterometrus, and three 
species of Sahyadrimetrus, S. kanarensis, S. 
mathewi, and S. scaber. The carapace rostrolateral 
margin is entire in Javanimetrus but distinctly 
incised adjacent to the posterior lateral ocelli in 
Heterometrus, Anterocular extensions of the 
superciliary carinae are present in Javanimetrus 
but absent in Srilankametrus, The median ocelli 
are relatively small, the distance between them 
equal to or greater than the width of an ocellus in 
Javanimetrus but relatively large, the distance 
between them less than the width of an ocellus in 
Heterometrus; the median ocular tubercle is situ- 
ated anteromedially to medially, the distance from 
carapace anterior margin : carapace length 
(CAM:CL) 0.40-0.50 in Javanimetrus, but pos- 
teromedially, CAM:CL 0.51-0.62 in Chersone- 
sometrus. The interocular suture is absent in 
Javanimetrus but present in Chersonesometrus, 
Gigantometrus, and all except one species of Dec- 
canometrus, and two species of Srilankametrus. 
The carapace posterior sutures are absent in Java- 
nimetrus; present, extending to the median ocular 
tubercle, and connected by a short cross-suture 
anterior to the postocular depression in Heterome- 
trus; and present, extending past the median ocu- 
lar tubercle, and connected anteriorly to the 
posterior bifurcations of the interocular suture or 
disconnected in Chersonesometrus, Deccanome- 
trus, Gigantometrus, and most species of Srilanka- 
metrus. The frontal lobes and medial region of the 
carapace interocular surface are granular with 
smooth areas in Javanimetrus whereas the interoc- 
ular surface is entirely smooth in all except one 
species of Srilankametrus and some species of 
Heterometrus. The cheliceral movable finger pro- 
distal (DI) and retrodistal (DE) teeth are unequal, 
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FIGURE 176. Heterometrus longimanus (Herbst, 1800), 6 (AMNH), Kuching, Malaysia, pedipalp patella: A. 
dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


with the DE tooth considerably smaller than the 
DI tooth, aligned longitudinally and not oppos- 
able in Javanimetrus, but opposable in two species 
of Deccanometrus, and subequal, with the DE 
tooth only slightly smaller than the DI tooth, and 
opposable, i-e., forming a bicusp in Heterometrus 
and some species of Chersonesometrus. The pedi- 
palp patella dorsomedian carina of the female is 
absent or obsolete in Javanimetrus, but predomi- 
nantly granular or costate in Chersonesometrus, 
Gigantometrus, and all except three species of Dec- 
canometrus, D. latimanus, D. liurus, and D. ubicki. 
The patella retromedian carinae of the female are 
absent or obsolete in Javanimetrus, but granular or 
costate in Chersonesometrus, three species of Dec- 
canometrus, D. bengalensis, D. obscurus, and D. 
phipsoni, two species of Srilankametrus, S. gravi- 
manus and S. yaleensis, and three species of Sahy- 
adrimetrus, S. barberi, S. rugosus, and S. tikaderi. 


The prominent spiniform granule of the patella 
proventral carina is absent (fig. 195) in Javanime- 
trus but present in Heterometrus. The patella dor- 
sal, retrodorsal, and retroventral intercarinal 
surfaces of the female are smooth or nearly so in 
Javanimetrus but granular in all species of Cher- 
sonesometrus except C. nathanorum. The pedipalp 
chela of the adult male is sparsely setose (fig. 196) 
in Javanimetrus but moderately to densely setose 
in Sahyadrimetrus, all species of Deccanometrus 
except D. xanthopus, one species of Srilankame- 
trus, and some species of Chersonesometrus, The 
distance between the chela manus dorsomedian 
and promedian carinae or setal rows (DMC- 
PMC) is slightly to markedly greater than the dis- 
tance between the promedian and proventral 
carinae or setal rows (PMC-PVC) in Javanimetrus 
whereas the DMC-PMC is similar to the PMC- 
PVC in Heterometrus. The dorsomedian carina 
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FIGURE 177. Heterometrus longimanus (Herbst, 1800), pedipalp chela: A, B. retrodorsal, C. ventral, and D. 
prolateral aspects. A. 2 (AMNH), B-D. ¢ (AMNH), Kuching, Malaysia. Scale bar = 5 mm. 
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becomes obsolete proximally in Javanimetrus but 
is continuous to the proximal edge of the manus 
in Chersonesometrus, Gigantometrus, and two spe- 
cies of Deccanometrus, D, obscurus and D, phip- 
soni. The chela manus dorsal secondary, subdigital, 
and digital carinae (setal rows) are well separated 
along their entire length in Javanimetrus whereas 
the proximal half of the dorsal secondary carina, 
distal half of the subdigital carina and distal third 
of the digital carina are closely adjacent in Cher- 
sonesometrus and Gigantomentrus. The dorsal sec- 
ondary and subdigital carinae of the male are 
absent or obsolete in Javanimetrus but present and 
entirely to predominantly granular or costate in 
Gigantometrus, all species of Chersonesometrus 
except C. bastawadei and C. fulvipes, and all spe- 
cies of Srilankametrus except S. indus and S. 
pococki. The chela manus digital and retromedian 
carinae are similarly developed (figs. 196, 197) in 
Javanimetrus whereas the retromedian carina is 
more pronounced than the digital carina in Cher- 
sonesometrus. The retromedian carina of the male 
is absent or obsolete in Javanimetrus but entirely 
to predominantly granular in Gigantometrus, Sri- 
lankametrus caesar, and S. serratus, and entirely to 
predominantly costate in Chersonesometrus, Sri- 
lankametrus couzijni, S. gravimanus, and S. yaleen- 
sis, The depression in the dorsal surface of the 
chela manus, proximal to the fixed finger of the 
adult male, is absent or obsolete (fig. 196) in Java- 
nimetrus but present and distinct in Heterometrus, 
The chela manus dorsal surface is shallowly retic- 
ulate in Javanimetrus but without reticulation in 
Gigantometrus, Srilankametrus, most species of 
Chersonesometrus, all except three species of Het- 
erometrus, H, glaucus, H. laevigatus, and H, thorel- 
lii, and two species of Deccanometrus, D. obscurus 
and D. phipsoni; the dorsal surface is smooth in 
Javanimetrus but finely to coarsely granular in 
Chersonesometrus, Gigantometrus, Srilankametrus, 
all species of Deccanometrus except D. ubicki, and 
all except two species of Sahyadrimetrus, S. kana- 
rensis and S, tikaderi. The chela manus retrolateral 
intercarinal surfaces are smooth or nearly so in 
Javanimetrus but granular in Chersonesometrus, 
Gigantometrus, Srilankametrus, all species of Dec- 
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canometrus except D, ubicki, and some species of 
Sahyadrimetrus. The chela manus ventral surface 
is angled, with the axis of the retroventral carina 
ventral to the axis of the ventromedian carina in 
Javanimetrus but flat, with the axes of the retro- 
ventral and ventromedian carinae in approxi- 
mately the same plane in Deccanometrus, 
Gigantometrus, Heterometrus, Sahyadrimetrus, all 
except four species of Chersonesometrus, C. bec- 
caloniae, C. hendersoni, C. pelekomanus, and C. 
tristis, and all except two species of Srilankame- 
trus, S. indus and S. pococki, The pro- and retro- 
lateral surfaces of the tibiae of legs I and II each 
bear a row of two or three spiniform macrosetae 
in Javanimetrus and scattered, setiform macrose- 
tae, not arranged in a definite row, in Heterome- 
trus. Macroseta st on the retroventral surface of 
the basitarsus of leg I is spiniform (fig. 53E-H) in 
Javanimetrus but usually setiform in Heterome- 
trus, and sb on the retroventral surface of the 
basitarsus of leg III is spiniform in Javanimetrus 
but setiform in Deccanometrus, Gigantometrus, 
Srilankametrus, and most species of Chersone- 
sometrus and Heterometrus. The pseudonychium 
(dactyl) of the telotarsi of legs I-IV is reduced and 
rounded in Javanimetrus but prominent and acu- 
minate in Heterometrus, The pectinal first proxi- 
mal median lamella (scape) of the female is 
distinctly angular, >90° but <180° (fig. 39B) in 
Javanimetrus but straight or shallowly curved in 
Srilankametrus, The mesial surfaces of mesosomal 
tergites I-VI of the male are smooth in Javanime- 
trus, but granular in Gigantometrus, one species of 
Deccanometrus, D, xanthopus, two species of 
Sahyadrimetrus, S. mathewi and S. scaber, and 
some species of Chersonesometrus. The lengths of 
metasomal segments I and II are approximately 
equal to or less than their respective widths (figs. 
70E, 72E) in Javanimetrus but markedly greater 
than their respective widths in Gigantometrus. The 
ventrosubmedian and ventrolateral carinae are 
granular or costate-granular on metasomal seg- 
ment IV only and costate on segments I-III (figs. 
71E, 72E) in Javanimetrus but granular on seg- 
ments I-IV, II-IV (costate on I), or III and IV 
(costate on | and IL) in Gigantometrus. The ventral 
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FIGURE 178. Heterometrus petersii (Thorell, 1876), holotype 2 (NMG 91), habitus: A. dorsal and B. ventral 
aspects. Scale bar = 10 mm. 
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FIGURE 179. Heterometrus silenus (Simon, 1884), comb. nov. et stat. rev., habitus, dorsal aspect: A. d 
(AMNH), B. 2 (AMNH), Ta Kou Mountain Nature Reserve, Vietnam. Scale bars = 10 mm. 
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FIGURE 180. Heterometrus silenus (Simon, 1884), comb. nov. et stat. rev., habitus, ventral aspect: A. d 
(AMNH), B. 2 (AMNH), Ta Kou Mountain Nature Reserve, Vietnam. Scale bars = 10 mm. 
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intercarinal surfaces of metasomal segment IV are 
sparsely granular in Javanimetrus but smooth in 
Deccanometrus, Gigantometrus, Heterometrus, all 
except one species of Sahyadrimetrus, S. tikaderi, 
and all species of Srilankametrus except S. caesar 
and the males of S. couzijni and S. gravimanus. The 
dorsosubmedian carinae of metasomal segment V 
are vestigial (fig. 70E) in Javanimetrus but partial in 
Gigantometrus and absent in Heterometrus, The 
dorsal intercarinal surface of segment V is smooth 
in Javanimetrus but granular in Gigantometrus and 
some species of Chersonesometrus and Srilankame- 
trus. The telson is usually paler than segment V in 
Javanimetrus (fig. 9F) but as dark as segment V in 
most species of Srilankametrus and some species of 
Deccanometrus and Heterometrus. The width of the 
telson vesicle is approximately equal to or less than 
the width of metasomal segment V in the female of 
Javanimetrus but greater than the width of segment 
V in the female of Gigantometrus and the vesicle is 
elongate in Javanimetrus but globose in Chersone- 
sometrus, Deccanometrus, Gigantometrus, and three 
species of Srilankametrus, S. indus, S. pococki, and 
S. serratus. 

INCLUDED SPECIES: Javanimetrus accommo- 
dates the single species formerly assigned to sub- 
genus Javanimetrus of Heterometrus by various 
authors (Couzijn, 1981; Tikader and Bastawade, 
1983; Fet, 2000), which was recovered as a dis- 
tinct lineage by phylogenetic analysis of morpho- 
logical characters and DNA sequences from the 
nuclear and mitochondrial genomes (fig. 10): 
Javanimetrus cyaneus (C.L. Koch, 1836). 

DIsTRIBUTION: The monotypic genus Java- 
nimetrus exhibits a disjunct distribution across 
Southeast Asia (fig. 6, table 2) from the Nicobar 
Islands of India through Thailand (recorded on 
the island of Ko Muk and on the peninsula in 
Satun Province), the islands of Madura, Nias, 
Sumatra, Java, Bali, Borneo (recorded in the 
Indonesian provinces of Bali, Banten, Central 
Java, East Java, Jakarta Special Capital Region, 
Lampung, North Sumatra, West Java, and West 
Sumatra, and the Malaysian states of Sabah and 
Sarawak) to the Philippine island of Luzon 
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(recorded only in Laguan Province). Records 
from Singapore are unconfirmed (Kovarik, 1997: 
183; 2004: 13) whereas records from Vietnam 
(Xuan Long), New Guinea (Merauke and Jaya- 
pura in Irian Jaya) and Japan are erroneous or 
based on misidentifications (Couzijn, 1981: 128; 
Koyarik, 2004: 13). The distribution of Javanime- 
trus overlaps those of Heterometrus glaucus in 
the Nicobar Islands, H. laevigatus in Thailand, H. 
glaucus and H. longimanus in Nias and Sumatra, 
and H. longimanus in Borneo and Luzon. 

Eco.oey: As for species. 

CONSERVATION STATUs: As for species. 

REMARKS: Javanimetrus Couzijn, 1981, stat. 
nov., originally created as a subgenus of Het- 
erometrus, and subsequently synonymized with 
the latter (Kovarik, 2004), is hereby revalidated 
and elevated to the rank of genus. 


Javanimetrus cyaneus (C.L. Koch, 1836), 
comb. nov. 


Figures 6, 9F, 10, 25A, B, 39A, B, 53E-H, 70E, 
71E, 72E, 193-197, table 2 


Scorpio afer Linnaeus, 1758; 624 (part; synony- 
mized by Thorell, 1876b: 205-211); 1767: 
1038 (part); 1775: 1091 (part); Fabricius, 
1775: 399 (part); 1781: 550 (part); 1787: 348 
(part); 1793: 434 (part); Herbst, 1800: 38-42 
(part); Latreille, 1803: 267 (part); 1804: 120- 
122 (part); 1817: 106 (part); Dufour, 1856: 
563, 571, 573, 574, 584, 590, 593, 614, 615, 
622, 629, 631, 632, 641, 642, 644, 645, 648 
(part); Lonnberg, 1897b: 176, 178, 179, 182, 
186, 187 (part); 1898a: 82-86 (part); Couz- 
ijn, 1981: 129. 

Buthus (Heterometrus) afer: Sundevall, 1833: 32 
(part). 

Buthus cyaneus C.L. Koch, 1836: 75-78, pl. 
XCVIII, fig. 225; 1850: 88; Doleschall, 1857: 
404; Simon, 1872b: 98; Karsch, 1884: 69; 
Couzijn, 1981: 130; Kovarik, 2004: 2; 2009: 
36, 37. 

Buthus reticulatus C.L. Koch, 1837: 25-27, pl. 
CXV, fig. 265 (synonymized by Simon, 
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1872b: 98); 1850: 88; Doleschall, 1857: 404, 
405. 

Buthus setosus C.L. Koch, 1841a: 87, 88, pl. 
CCLXXVII, fig. 657 (synonymized by 
Kraepelin, 1899: 115); 1850: 88; Couzijn, 
1981: 58. 

Heterometrus reticulatus: Peters, 1861: 515. 
Heterometrus cyaneus: Simon, 1872b: 54, 98, 99; 
Kraepelin, 1899: 110, 115, 116; Werner, 

1902: 602; Domaniewski, 1913: 251-272, 

tables 1, 2, pl. XXVIII, figs. 1-4; Borelli, 
1915: 463; Lampe, 1918: 198; Kopstein, 
1921: 118, 119, 133, 134; 1923: 185, 186, 
187; Pavlovsky, 1924a: 78; 1925: 152; Kop- 
stein, 1926: 111-117, figs. 4-6; 1927: 105- 
108, 110; Giltay, 1931: 6-8, 18, figs. 2, 3; 
Kastner, 1931: 738; Werner, 1932: 576; 
1934: 278; Giltay, 1935: 1, 2; Fage, 1936: 
181 (part); Werner, 1936: 186; Kastner, 
1941: 233; Roewer, 1943: 226; Takashima, 
1945: 93; 1952: 27, 29; Biicherl, 1959: 269; 
Rosin and Shulov, 1963: 568; Biicherl, 
1964: 59; Sreenivasa-Reddy, 1968: 760; 
Soleglad and Fet, 2003a: 59, tables 1, 2; 
Kovarik, 2004: 11-13, 34, 40, 51, 53, table 
2, fig. 12 (part); Volschenk et al., 2008: 655, 
table 1; Kovarik, 2009: 3, 35-37, 46-49, 76, 
101, 103, table 1, figs. 20-25, 226, 227, 
238-245; Warburg, 2012b: 60, 63; Loria 
and Prendini, 2014: appendix S1: 10, 
appendix S2: 7. 

Pandinus indicus (nomen nudum): Thorell, 
1876b: 204, 209. 

Pandinus indicus Karsch, 1884: 68, 69 (replace- 
ment name for Scorpio afer Linnaeus, 1758; 
synonymized by Couzijn, 1981: 126); 
Thorell, 1888: 329, 332, 333, 335, 337, 412- 
414; 1893: 380, 381; 1894: 15. 

Pandinus setosus: Karsch, 1884: 67, 68. 

Scorpio (Buthus) cyaneus: Lankester, 1885: 379, 
382, 384, pl. LXXX, figs. 13, 14, pl. LXXXIL, 
figs. 1, 10, 19, LXXXIII, figs. 17, 24. 

Scorpio indicus: Pocock, 1893: 311, 312 (part); 
Kraepelin, 1894: 36, 49, 50, 52-58, 63, 246, 





FIGURE 181. Heterometrus silenus (Simon, 1884), 
comb. nov. et stat. rev., ¢6 (AMNH), Ta Kou Moun- 
tain Nature Reserve, Vietnam, pedipalp patella: A. 
dorsal, B. retrolateral, and C. ventral aspects. Scale 
bar = 5 mm. 


pl. L figs. 18, 19, 26, 27; Pocock, 1894c: 95, 
96; Poljansky, 1903: 49-58, fig.; Couzijn, 
1981: 58, 129; Warburg, 2012b: 60, 63. 

Palamnaeus cyaneus: Kraepelin, 1898: 439. 

Pandinus (Scorpio) indicus: Pavesi, 1898: 93, 94. 

Heterometrus (Scorpio) cyaneus: Kraepelin, 1901: 
271. 

Heterometrus (Heterometrus) cyaneus: Couzijn, 
1978: 330, table 1. 

Heterometrus (Heterometrus) petersii: Couzijn, 
1981: 73, 173, 175, 185, 187-189, figs. 62, 70 
(misidentification, part); Fet, 2000: 437 


(part). 
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FIGURE 182. Heterometrus silenus (Simon, 1884), comb. nov. et stat. rev., pedipalp chela, retrodorsal aspect. 
A. 2 (AMNH), B. d (AMNH), Ta Kou Mountain Nature Reserve, Vietnam. Scale bar = 5 mm. 
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FIGURE 183. Heterometrus silenus (Simon, 1884), comb. nov. et stat. rev., 6 (AMNH), Ta Kou Mountain 
Nature Reserve, Vietnam, pedipalp chela: A. ventral and B. nprolateral aspects. Scale bar = 5 mm. 
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Heterometrus (Heterometrus) petersii luzonensis 
Couzijn, 1981: 33, 83, 88, 89, 98, 99, 175, 
189, 191, table 7, fig. 27 (Heterometrus (Het- 
erometrus) petersi luzonensis synonymized 
by Kovarik, 2002: 3, 17; Kovarik, 1998: 137; 
Fet, 2000: 437. 

Heterometrus (Javanimetrus) cyaneus: Couzijn, 
1981: 69, 80, 82, 94, 126, 129, 167, 172, 175, 
178, 181, figs. 21, 61, 66a; Vachon and Abe, 
1988: 27; Kovarik, 1992: 185; 1997: 183; 
1998: 137; Fet, 2000: 444-446 (part); 
Kovarik, 2002: 17. 

Heterometrus (Javanimetrus) cyaneus cyaneus 
Couzijn, 1981: 5, 8, 18, 21, 23-26, 44, 72, 
78, 82, 124, 126-131, 172, 192, table 7, figs. 
la, 5a, b, 6a, b, 7e, f, 8a, 16a, 20, 37, 61; Hue 
et al., 1998: 8 (part); Fet, 2000: 446. 

Heterometrus (Javanimetrus) cyaneus insulanus 
Couzijn, 1981: 45, 82, 125, 131, 172, 177, 
192, table, 7, fig. 61 (synonymized by 
Kovarik, 2009: 36); Kovarik, 1998: 137; Fet, 
2000: 446; Kovarik, 2004: 11; 2009: 37. 

Heterometrus (Javanimetrus) cyaneus sumatrensis 
Couzijn, 1981: 44, 82, 130-132, 172, 192, 
table 7, figs. 38, 61 (synonymized by 
Kovarik, 2009: 36); Kovarik, 1998: 137; Fet, 
2000: 446; Kovarik, 2004: 11; 2009: 37. 

Scorpio javanicus: Couzijn, 1981: 129. 

Heterometrus (Srilankametrus) indus: Kovatik, 
1997: 183 (misidentification). 

Heterometrus petersi luzonensis: Kovarik, 2002: 
17; 2004: 13; 2009: 37. 

Heterometrus cyaneus insulanus: Kovarik, 2004: 
13; 2009: 37. 

Heterometrus cyaneus sumatrensis: Kovatik, 
2004: 13; 2009: 37. 

Heterometrus petersii luzonensis: Kovatik, 2004: 
12, 34, fig. 12. 

Heterometrus sejnai Kovarik, 2004: 1, 7, 38-40, 
51, 53, tables 1, 2, fig. 26; 2009: 35, 43, 44, 
48, 49, 91, 101, 111, table 1, figs. 124-132, 
224, 225, 266, 267; Booncham et al., 2007: 
43; syn. nov. 

Heterometrus indus: Warburg, 2012b: 60, 63. 
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TypE MATERIAL: Buthus setosus: Holotype 
[lost]. Scorpio afer [= Pandinus indicus]: Syntypes 
[sex?], “Africa” [lost]. INDONESIA: Buthus cya- 
neus: Holotype [sex?], Java [lost]. Buthus reticula- 
tus: Holotype ¢?, Java [lost]. East Java Prov.: 
Banjuwangi Reg.: Heterometrus (Javanimetrus) c. 
cyaneus: Neotype 6 (RMNH 139), Kalie Baroe/ 
Kali Baru [Kalibaru, 08°16’S 113°59’E], Banjoe- 
wangi/Banjuwangi, Java, viii.1902, M.A.J. Fokker 
[examined]. H. (J.) c. insulanus: Holotype 6, para- 
type 2 (RMNH 272), Central Madura [07°00'S 
113°20'E], x.1903, G.J.A. Steen [examined]. West 
Sumatra Prov.: H. (J.) c. sumatrensis: Holotype 3, 
paratype 2 (RMNH 267), Padang [00°57’S 
100°25’E], Sumatra, Muller [examined]. PHILIP- 
PINES: Laguna Prov.: First Distr., Los Banos 
Municipality: Heterometrus (H.) petersii luzonen- 
sis: Holotype 2, paratype 2 (SMF RII/8882/24), 
Mt. Makiling [14°08’N 121°12’E], Luzon [exam- 
ined]. THAILAND: Satun Prov.: Khuan Don 
Distr. Heterometrus sejnai: Holotype 6, para- 
types: 1 2, 3 imm. (FKPC), Thaleban National 
Park [06°43’N 100°10’E], x.1998, V. Sejna. 

Koch (1836: 75) based Buthus cyaneus on an 
adult from Java, Indonesia, in the collection of J. 
Sturm in Nurnberg. As noted by Couzijn (1981: 
129) it is impossible to deduce the sex of the 
holotype from the description, because sexual 
dimorphism is hardly developed in this species 
and the primary sexual characters were not yet 
known in the 19th century. Couzijn (1981) could 
not locate the holotype and designated a neotype 
male from Kali Baru, Banjuwangi (Java), col- 
lected by M.A.J. Fokker (RMNH 139). 

Diacnosis: As for genus. 

DISTRIBUTION: As for genus. 

EcoLoey: Javanimetrus cyaneus inhabits pri- 
mary and secondary rainforest but has also been 
collected in agricultural fields. The known local- 
ity records occur at elevations between 75-1115 
m above sea level. This pelophilous, fossorial 
species constructs burrows in hard, clayey soil in 
earthen banks, or under stones or logs. Speci- 
mens were collected at night with UV light, 
doorkeeping at burrow entrances, or under rocks 
during daytime. This species was collected in 
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sympatry with the chaerilid, Chaerilus variegatus 
Simon, 1877. 

CONSERVATION STATUS: Javanimetrus cyaneus is 
extensively harvested for the commercial trade in 
exotic pets. Material offered for sale appears to have 
originated from the Indonesian island of Java. 

REMARKS: This species was previously accom- 
modated in subgenus Javanimetrus of Heterome- 
trus by Couzijn (1981) and Fet (2000). The 
following synonyms are currently recognized: 
Scorpio afer Linneaus, 1758 (part) = Javanime- 
trus cyaneus (C.L. Koch, 1836), comb. nov., syn- 
onymized by Thorell (1876b); Buthus reticulatus 
C.L. Koch, 1837 = J. cyaneus, synonymized by 
Simon (1872b), not Thorell (1893), as suggested 
by others (see Fet, 2000); Buthus setosus C.L. 
Koch, 1841 = J. cyaneus, synonymized by Krae- 
pelin (1899); Pandinus indicus Karsch, 1884 = J. 
cyaneus, synonymized by Couzijn (1981); Het- 
erometrus (Javanimetrus) cyaneus insulanus 
Couzijn, 1981 = J. cyaneus, synonymized by 
Kovarik (2009); Heterometrus (Javanimetrus) 
cyaneus sumatrensis Couzijn, 1981 = J. cyaneus, 
synonymized by Kovarik (2009); Heterometrus 
(H.) petersii luzonensis Couzijn, 1981 = J. cya- 
neus, synonymized by Kovarik (2002). 

Although Kovarik (2004: 11) credited Thorell 
(1893: 381) for synonymizing Scorpio afer with H. 
cyaneus, the synonymy was published earlier by 
Thorell (1876b: 205-211), as noted by Couzijn 
(1981: 129) and Fet (2000: 445). The validity of S. 
afer is unclear (Fet, 2000). As noted by Couzijn 
(1981: 129) the name S. afer (Linnaeus, 1758: 624) 
was published as a substitute for earlier names 
used by Linnaeus (1746: 45): Scorpio javanicus (= 
Buthus cyaneus), Scorpio indicus, and Scorpio cey- 
lonicus (= Scorpio indus). Its brief description may 
be that of a Heterometrus species, but it refers to a 
scorpion from Africa which is probably a mistake 
(Fet, 2000), and its types are probably lost (Couz- 
ijn, 1981; Fet, 2000). The two “Linnean types” in 
the Zoological Museum of Uppsala University, 
Sweden, were examined by Couzijn (1981: 129) 
and identified as H. i. indus and H. c. cyaneus, in 
accordance with Thorell (1876b: 205-211). It is 
probable, however, that these specimens are not 


the genuine type specimens described by Lin- 
naeus (Couzijn, 1981; Wallin, 1994; Fet, 2000); 
they may have been replaced later by C.P. Thun- 
berg. The name S. afer has not been used since 
Lénnberg (1897b, 1898a) but was not formally 
suppressed (Fet, 2000). Couzijn (1981) recom- 
mended using the younger, well-established name, 
H. cyaneus, frequently used in publications since 
Kraepelin (1899). 

Fet (2000: 445) stated that Thorell (1893: 380) 
synonymized Buthus reticulatus with H. cyaneus 
but, as noted by Kovarik (2004, 2009), Simon 
(1872b: 98) was the first to do so. 

Buthus defensor C.L. Koch, 1837, and Buthus 
heros C.L. Koch, 1837, first listed in synonymy 
with H. cyaneus by Kraepelin (1899: 115), an 
opinion accepted uncritically by various authors 
(Couzijn, 1981: 126; Fet, 2000: 444-446; Kovarik, 
2004: 11, 2009: 3, 36), are not conspecific with J. 
cyaneus, let alone Heterometrinae, as pointed out 
early on by Karsch (1879b: 128, 1884). Although 
the types of both taxa are apparently lost (Fet, 
2000), they are evidently congeneric with the Afri- 
can Pandinurus Fet, 1997; indeed, Koch (1837: 3) 
notes the origin of B. heros as Africa, whereas B. 
defensor is supposedly from Mexico, clearly erro- 
neous. The descriptions and illustrations of B. 
defensor and B. heros closely match Pandinurus 
gregoryi (Pocock, 1896) and Pandinurus exitialis 
(Pocock, 1888), respectively, justifying the follow- 
ing new synonyms: Buthus heros C.L. Koch, 1837 
= Pandinurus exitialis (Pocock, 1888), syn. nov.; 
Buthus defensor C.L. Koch, 1837 = Pandinurus 
gregoryi (Pocock, 1896), syn. nov. Although B. 
defensor and B. heros have nomenclatural priority, 
these names have not been used in publications 
since Kraepelin (1899) but, more importantly, the 
absence of types and accurate type localities pre- 
vents their taxonomic identities from ever being 
verified. Therefore, it seems prudent to retain the 
more recent names of Pocock (1888, 1896c). 

Due to loss of the holotype and an inadequate 
original description, the status of Buthus setosus 
remains uncertain and it was listed under H. cya- 
neus with a questionmark by Kraepelin (1899: 
115) and Kovarik (2004: 11). 


NO. 442 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


320 


gjedg ‘spodse [esqudA “g pue [esIOp "Y :snyqey ‘eIsAeTeyy ‘SpuelYysIp UOIIWIeD ‘< 


‘WU OT = req 
(HNWY) © “(8Z8T ‘siequeryq) safiuids snajawmosajay ‘¥8t AUNDIA 





PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 321 


2020 


“WU QT = Jeq 
gjeog “s}oadse [esjUdA “g PUP [esIOp “VW ‘snqigey ‘eIskeyePy ‘spueTYysIy] UOIOWIeD “(HNINV) & ‘(8781 ‘ssequery) safiuids snajawosajazH °S8l AMNOIA 





322 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


As noted by Fet (2000: 445), Scorpio indicus is 
a “pre-1758” binomen, used by Linnaeus (1748) 
but not later. Karsch (1884: 68) was the first to 
use it in reference to the Linnean species in com- 
bination with a description, inadvertently creat- 
ing an available name, Pandinus indicus. In the 
same work, Karsch (1884: 69) stated that P. indi- 
cus is identical with Buthus reticulatus, synony- 
mized with H. cyaneus by Simon (1872b). 

Couzijn (1981) described two subspecies 
of H. (J.) cyaneus, H. (J.) c. insulanus from 
Madura, Indonesia, and H. (J,) c. sumatrensis, 
from Sumatra, Indonesia, and the Lesser Nico- 
bar Islands, India. Kovarik (2004: 11, 13) listed 
both subspecies under H. cyareus, but did not 
formally synonymize them because the types 
were not examined. After examining the types 
of these subspecies and the neotype of H. cya- 
neus, Kovarik (2009: 36, 37) subsequently syn- 
onymized the subspecies on the grounds that the 
characters Couzijn (1981) used to define these 
subspecies represented intraspecific variation 
and were therefore “taxonomically meaningless” 
(Kovarik, 2009: 37). During the present investi- 
gation, both synonyms were verified by exami- 
nation of the type material. Kovarik’s (2002) 
synonymy of H. (H.) petersii luzonensis with H. 
cyaneus was also confirmed by examination of 
the types of H. (H.) p. luzonensis. 

Heterometrus sejnai was based on five speci- 
mens from Thaleban National Park in Satun 
Province, Thailand. According to the original 
description (Kovarik, 2004: 40), H. sejnai “is 
close to H. cyaneus but its smaller size causes 
some morphological differences [and the] two 
species also differ in geographic distribution” 
Although localized, Javanimetrus cyaneus 
appears to be widely distributed. Besides Java, it 
has been recorded from Madura, Borneo, Suma- 
tra, the Philippines, and the Lesser Nicobar 
Islands. Therefore, its presence in Thailand is 
plausible. Kovarik’s (2004: 53) key separates the 
two species solely on the total length of the 
adults being less than 80 mm in H, sejnai but 
more than 95 mm in H. cyaneus. However, the 
diagnosis of H. sejnai states: “Adult male holo- 
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type 78 mm long. Other adults 95-117 mm long” 
(Kovartik, 2004; 38). The diagnosis of H. cyaneus 
states: “Adults 95-115 mm long” (Kovarik, 2004: 
9). Other characters presented in the diagnosis of 
H. sejnai are either typical of H. cyaneus or fall 
within the range of variation for that species 
(Kovarik, 2004: 9, 38): base color of adults uni- 
formly reddish black with telson reddish brown 
in H. sejnai but uniformly black to greenish 
black with telson reddish brown in H, cyaneus; 
carapace entirely granular or “disc” smooth in H. 
sejnai compared with “disc” smooth, “sides” may 
be granular in H, cyaneus; without noticeable 
sexual dimorphism in proportions of pedipalps 
(both species); pedipalp patella without pro- 
nounced internal tubercle (both species); pedi- 
palp chela “lobiform” (both species), its length : 
width ratio in adults ca. 2.2 in both sexes of H. 
sejnai and 2,0—2.3 in both sexes of H. cyaneus; 
chela manus dorsal surface tuberculate and with- 
out carinae in H. sejnai and tuberculate with 
carinae weakly indicated in H. cyaneus; pectinal 
tooth count 13-14 in both sexes of H. sejnai and 
12-16 in both sexes of H. cyaneus; telson hirsute 
and bulbous (both species), vesicle as long as 
aculeus in H. sejnai or longer than aculeus in H. 
cyaneus, In synonymizing Couzijn'’s (1981) two 
subspecies of H, (J.) cyaneus from Madura and 
Sumatra, Kovarik (2009: 37) stated that “the 
minor features on which these taxa are based 
clearly fall within the limits of intraspecific varia- 
tion and as such are taxonomically meaningless” 
yet recognized H. sejnai as distinct from H. cya- 
neus without stipulating any meaningful differ- 
ences. Although the types of H. sejnai were not 
examined during the present investigation, suf- 
ficient evidence is available from the descriptions 
and illustrations of Kovarik (2004, 2009) to jus- 
tify the following new synonym: Heterometrus 
sejnai Kovarik, 2004 = J. cyaneus, syn. nov, 
MATERIAL EXAMINED: | 6,1 2 (MCZ). INDONE- 
SIA; Indes néerlandaises [Netherlands Indies], Suycker- 
buyk, 2 d,2 2, 1 subad. J, 1 juv. d, 1 juv. 2 (MRHNB 
[S.G. 30]). Java, 1 2 (NRS |JF 51]), Steenstra Toussaint, 
2 2 (MNHN RS 0088), 1.x.1899, T. Mann, 3 2, | subad. 
?, | juv. do (AMNH), 10.x.1899, 1 d, 1 & (ZMH ex 
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Mus, Tubingen), 1909, C. de Bearn, 2 2 (MNHN RS 
3481), 14.11.1924, S. Rich, 4 2 (AMNH [24849]), 
xii.2002, 1 ¢ (AMNH), [leg] (AMCC [LP 2309]), 
iii.2008, ex pet trade, 1 2 (AMNH), [pedipalp] (AMCC 
[LP 8270]). Banten Prov.: Pandeglang Reg.: Ujung Kulon 
National Park: Ujung Jaya, Cibiuk TNUK, 06°47’S 
105°31'E, 80-103 m, 17.vii.2013, Loria and Sarino, 
under rocks, 1 juv. ¢ (AMCC [LP 12117]); Kertamukti, 
Mountain Honje, 06°43’S 105°34'E, 74 m, 18.vii.2013, 
Loria, Sarino and Oman, under rocks, 2 5, 3 2, 1 subad. 
2, 3 juv. d, 7 juv. 2 (AMNH), 1 juv. 2 (AMCC [LP 
12113]), East Java Prov.: Banjuwangi Reg,: Kalie Baroe/ 
Kali Baru [Kalibaru, 08°16’S 113°59’E], Banjoewangi/ 
Banjuwangi, Java, viii.1902, M.A.J. Fokker. 1 2 (RMNH 
139). North Sumatra Prov.: Deli Serdang Reg.: Deli 
[Medan, 03°35’N 98°41’E], L. van Heyden, 1 2 (NM 
10332 ex SMF). West Java Prov.: Padang [00°57’'S 
100°25’E], Sumatra, Muller, 1 ¢ (RMNH 267). Bogor 
City Reg.: Buitenzorg [Bogor, 06°36'S 106°48'E], 
24.xii.1890, O. Warburg, 2 d,5 2,1 subad. d, 4 juv. 
(ZMH), 1899, 1 2, 1 subad. 2, 1 juv. d (SAM 5110), 
1906-1907, T. Barbour, 2 6, 6 2, 1 juv. d, 1 juv. 
(MCZ), iii.1909, Palmer and Bryant, 2 d, 11 @, 2 subad, 
2,2 juv. 3d, 7 juv. (MCZ), v.1921, 2 ¢ (AMNH)); Buiten- 
zorg, Botanical Garden [Bogor Botanical Gardens], 
214.1925, H. Winkler, 1 5,2 9, 1 juv. 2 (ZMH). Cianjur 
Reg.: Ciseureuh, 06°42’S 107°02'E, 1115 m, 4.vii.2013, 
S.F. Loria, in tea plantation in burrow, 1 subad. d, 1 
subad, 2, 1 juv. d (AMNH), 1 juv. 2 (AMCC [LP 
12112]). East Parahyangan Reg.: Tasik Malaju ['Tasikma- 
laja, 07°20’S 108°12’E], Java, x.1925, Kopstein, 1 juv. 
(LKC ZRC-ARA 664). Sukabumi Reg.: Pelaboean Ratoe 
[Pelabuanratu, 06°59'S 106°32'E], Java, x.1909, Palmer 
and Bryant, 1 6,2 2 (MCZ), xii,1909, O, Bryant, 2 2, 1 
juv. 2 (MCZ); Sukabumi [06°56’S 106°56’E], Java, 
xi.1999, F Yunono, 1 d,1 2 (LKC ZRC-ARA 663). Yog- 
yakarta Special Region: Sleman Reg.: Yogyakarta, Kaliu- 
rang village [Kaliurang, 07°36'S 110°25’E], Java, 1000 m, 
18.x.1996, Kuntner and Sereg, 1 juv. 2 (USNM),. 

ErRoNEOusS ReEcorp: Ceylon [Sri Lanka], 1 6 
(BMNH 1870.7.1.197). 


Sahyadrimetrus, gen, nov. 


Figures 4, 8D, 9G, 10, 25C-F, 26, 39C-F, 40, 54, 
55, 73-75, 198-224, tables 1, 3, 5 


Type species: Pandinus scaber Thorell, 1876b: 
202 [= Sahyadrimetrus scaber (Thorell, 
1876), comb, nov.], here designated. 





FIGURE 186. Heterometrus spinifer (Ehrenberg, 
1828), ¢ (AMNH), Cameron Highlands, Malaysia, 
pedipalp patella: A. dorsal, B. retrolateral, and C. 
ventral aspects. Scale bar = 5 mm, 


Heterometrus (Chersonesometrus): Couzijn, 1981: 
80, 83, 131, 133, 161, 169-171, 173, 182, 
184, 186-188, 192, figs. 21, 57-59, 66b, 68, 
69 (part); Tikader and Bastawade, 1983: 
519, 520, 573 (part). 

Heterometrus (Heterometrus): Tikader and 
Bastawade, 1983: 519, 520 (part); Biswas, 
1984: 320; Bastawade et al., 2004: 47; 
Bastawade and Borkar, 2008: 212, 218; 
Aswathi and Sureshan, 2017: 9847 (part). 

Heterometrus: Kovarik, 2004: 1, 2, 7, 49, 51, 
tables 1, 2 (part); 2009: 34, 35, table 1 
(part). 
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DiaGnosis: Species of Sahyadrimetrus may be 
separated from other Asian scorpionid genera as 
follows. The carapace is moderately to markedly 
dorsoventrally compressed, the lateral surfaces 
sloping gently (figs. 25C-E 26A, B), in all except 
two species of Sahyadrimetrus, S. mathewi and S. 
scaber, in which the carapace is vaulted, the lateral 
surfaces sloping steeply (fig. 26C-F), as in Gigan- 
tometrus, Heterometrus, Javanimetrus, two species 
of Deccanometrus, D. latimanus and D. xanthopus, 
three species of Chersonesometrus, C. fulvipes, C. 
madraspatensis, and C. shivashankari, and all 
except three species of Srilankametrus, S. indus, S. 
pococki, and S. serratus. The carapace anterior 
margin is concave, with the frontal lobes uneven 
and sloping medially (figs. 25C—F, 26) in Sahya- 
drimetrus, whereas the anterior margin is straight, 
with the frontal lobes evenly rounded or truncate 
in Gigantometrus, Srilankametrus, two species of 
Deccanometrus, D, latimanus and D, xanthopus, 
and some species of Chersonesometrus. The cara- 
pace anterolateral margins converge gradually 
anteriorly in Sahyadrimetrus but are subparallel 
anteriorly in Javanimetrus and Srilankametrus. 
The carapace rostrolateral margin is entire in 
Sahyadrimetrus but distinctly incised adjacent to 
the posterior lateral ocelli in Heterometrus. 
Anterocular extensions of the superciliary carinae 
are present in Sahyadrimetrus but absent in Sri- 
lankametrus. The median ocelli are relatively 
small, the distance between them equal to or 
greater than the width of an ocellus in Sahya- 
drimetrus but relatively large, the distance between 
them less than the width of an ocellus in Het- 
erometrus; the median ocular tubercle is situated 
anteromedially to medially, the distance from 
carapace anterior margin : carapace length 
(CAM:CL) 0.40-0.50 in Sahyadrimetrus, but pos- 
teromedially, CAM:CL 0,51-0.62 in Chersone- 
sometrus. The interocular suture is absent in 
Sahyadrimetrus but present in Chersonesometrus, 
Gigantometrus, and all except one species of Dec- 
canometrus, and two species of Srilankametrus. 
The carapace posterior sutures are absent in Sahy- 
adrimetrus; present, extending to the median ocu- 
lar tubercle, and connected by a short cross-suture 
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anterior to the postocular depression in Het- 
erometrus; and present, extending past the median 
ocular tubercle, and connected anteriorly to the 
posterior bifurcations of the interocular suture or 
disconnected in Chersonesometrus, Deccanome- 
trus, Gigantometrus, and most species of Srilanka- 
metrus, The frontal lobes and medial region of the 
carapace interocular surface are mostly to entirely 
granular in Sahyadrimetrus, whereas the interocu- 
lar surface is entirely smooth in all species of Sri- 
lankametrus except S. caesar and some species of 
Heterometrus. The cheliceral movable finger pro- 
distal (DI) and retrodistal (DE) teeth are unequal, 
with the DE tooth considerably smaller than the 
DI tooth, aligned longitudinally and not oppos- 
able in Sahyadrimetrus, but opposable in two spe- 
cies of Deccanometrus, and subequal, with the DE 
tooth only slightly smaller than the DI tooth, and 
opposable, i.e., forming a bicusp, in Heterometrus 
and some species of Chersonesometrus. The pedi- 
palp patella dorsomedian carina of the female is 
absent or obsolete (figs. 201, 205) in all except one 
species of Sahyadrimetrus, S, rugosus, in which 
the carina is predominantly granular or costate 
(fig. 214), as in Chersonesometrus, Gigantometrus, 
and all except three species of Deccanometrus, D. 
latimanus, D. liurus, and D, ubicki, The prominent 
spiniform granule of the patella proventral carina 
is absent (figs. 201, 205, 210, 214, 217, 222) in 
Sahyadrimetrus but present in Heterometrus. The 
patella dorsal, retrodorsal, and retroventral inter- 
carinal surfaces of the female are smooth or nearly 
so (figs. 201, 205) in all species of Sahyadrimetrus 
except S, rugosus, in which the surfaces are granu- 
lar (fig. 214), as in all species of Chersonesometrus 
except C. nathanorum, The pedipalp chela of the 
adult male is moderately to densely setose (figs. 
206, 211, 218, 223) in Sahyadrimetrus but sparsely 
setose in Gigantometrus, Heterometrus, Javanime- 
trus, most species of Srilankametrus, and some 
species Chersonesometrus. The distance between 
the chela manus dorsomedian and promedian 
carinae or setal rows (DMC-PMC) is slightly to 
markedly greater than the distance between the 
promedian and proventral carinae or setal rows 
(PMC-PVC) in Sahyadrimetrus whereas the 
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FIGURE 189. Heterometrus thorellii (Pocock, 1892), habitus: A, C. dorsal and B, D. ventral aspects. A, B. 6 (AMNH), 
Mandalay, Myanmar. C, D. 2 (AMNH), Pho Kyar Elephant Camp, Yedashe, Myanmar. Scale bars = 10 mm. 
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DMC-PMC is similar to the PMC-PVC in Het- 
erometrus. The dorsomedian carina becomes 
obsolete proximally in Sahyadrimetrus but is con- 
tinuous to the proximal edge of the manus in 
Chersonesometrus, Gigantometrus, and two spe- 
cies of Deccanometrus, D. obscurus and D. phip- 
soni, The chela manus dorsal secondary, subdigital, 
and digital carinae (setal rows) are well separated 
along their entire length in Sahyadrimetrus 
whereas the proximal half of the dorsal secondary 
carina, distal half of the subdigital carina and dis- 
tal third of the digital carina are closely adjacent 
in Chersonesometrus and Gigantomentrus. The 
dorsal secondary and subdigital carinae of the 
male are absent or obsolete in Sahyadrimetrus but 
present and entirely to predominantly granular or 
costate in Gigantometrus, all species of Chersone- 
sometrus except C, bastawadei and C. fulvipes, and 
all species of Srilankametrus except S. indus and 
S. pococki, The chela manus digital and retrome- 
dian carinae are similarly developed (figs. 202, 
206, 207, 211, 212, 215, 218, 219, 223, 224) in 
Sahyadrimetrus whereas the retromedian carina is 
more pronounced than the digital carina in Cher- 
sonesometrus. The retromedian carina of the male 
is absent or obsolete in Sahyadrimetrus but 
entirely to predominantly granular in Gigantome- 
trus, Srilankametrus caesar, and S, serratus, and 
entirely to predominantly costate in Chersone- 
sometrus, Srilankametrus couzijni, S. gravimanus, 
and S. yaleensis, The depression in the dorsal sur- 
face of the chela manus, proximal to the fixed fin- 
ger of the adult male, is absent or obsolete (figs. 
206, 211, 218, 223) in Sahyadrimetrus but present 
and distinct in Heterometrus. The chela manus 
dorsal surface is shallowly reticulate in Sahya- 
drimetrus but without reticulation in Gigantome- 
trus, Srilankametrus, most species of 
Chersonesometrus, all except three species of Het- 
erometrus, H. glaucus, H. laevigatus, and H. thorel- 
lii, and two species of Deccanometrus, D. obscurus 
and D. phipsoni; the dorsal surface is finely to 
coarsely granular in all except two species of 
Sahyadrimetrus, S, kanarensis and S, tikaderi, in 
which the dorsal surface is smooth, as in Het- 
erometrus, Javanimetrus, and one species of Dec- 
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canometrus, D, ubicki. The chela manus ventral 
surface is flat, with the axes of the retroventral and 
ventromedian carinae in approximately the same 
plane in Sahyadrimetrus but angled, with the axis 
of the retroventral carina ventral to the axis of the 
ventromedian carina in Javanimetrus, four species 
of Chersonesometrus, C. beccaloniae, C. hender- 
soni, C. pelekomanus, and C. tristis, and two spe- 
cies of Srilankametrus, S. indus and S. pococki. The 
pro- and retrolateral surfaces of the tibiae of legs 
I and I] each bear a row of two or three spiniform 
macrosetae in Sahyadrimetrus and scattered, seti- 
form macrosetae, not arranged in a definite row, 
in Heterometrus. Macroseta st on the retroventral 
surface of the basitarsus of leg | is spiniform (figs. 
54, 55) in Sahyadrimetrus but usually setiform in 
Heterometrus, and sb on the retroventral surface 
of the basitarsus of leg III is spiniform in Sahya- 
drimetrus but setiform in Deccanometrus, Gigan- 
tometrus, Srilankametrus, and most species of 
Chersonesometrus and Heterometrus, The pseud- 
onychium (dactyl) of the telotarsi of legs I-IV is 
usually reduced and rounded in Sahyadrimetrus 
but prominent and acuminate in Heterometrus. 
The pectinal first proximal median lamella (scape) 
of the female is distinctly angular, > 90° but < 180° 
(figs. 39C-F, 40) in Sahyadrimetrus but straight or 
shallowly curved in Srilankametrus. The mesial 
surfaces of mesosomal tergites I-VI of the male 
are smooth in all except two species of Sahya- 
drimetrus, S. mathewi and S, scaber, but granular 
in Gigantometrus, one species of Deccanometrus, 
D, xanthopus, and some species of Chersonesome- 
trus. The lengths of metasomal segments I and II 
are approximately equal to or less than their 
respective widths (figs. 73, 75) in Sahyadrimetrus 
but markedly greater than their respective widths 
in Gigantometrus. The ventrosubmedian and ven- 
trolateral carinae are granular or costate-granular 
on metasomal segment IV only and costate on 
segments I-III (figs. 74, 75) in Sahyadrimetrus but 
granular on segments I-IV, II-IV (costate on 1), 
or III and IV (costate on I] and II) in Gigantome- 
trus, The ventral intercarinal surfaces of meta- 
somal segment IV are smooth in all except one 
species of Sahyadrimetrus, S. tikaderi, in which 
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FIGURE 190. Heterometrus thorellii (Pocock, 1892), 2 (AMNH), Pho Kyar Elephant Camp, Yedashe, Myan- 
mar, pedipalp patella: A. dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


the surfaces are sparsely granular, as in Javanime- 
trus. The dorsosubmedian carinae of metasomal 
segment V are vestigial (fig. 73) in Sahyadrimetrus 
but partial in Gigantometrus and absent in Het- 
erometrus. The dorsal intercarinal surface of seg- 
ment V is smooth in Sahyadrimetrus but granular 
in Gigantometrus, and some species of Chersone- 
sometrus and Srilankametrus. The telson is paler 
than segment V in Sahyadrimetrus but as dark as 
segment V in most species of Srilankametrus, and 
some species of Deccanometrus and Heterometrus. 
The width of the telson vesicle is approximately 
equal to or less than the width of metasomal seg- 
ment V in the female of Sahyadrimetrus but 
greater than the width of segment V in the female 
of Gigantometrus and the vesicle is elongate in 


Sahyadrimetrus but globose in Chersonesometrus, 
Deccanometrus, Gigantometrus, and three species 
of Srilankametrus, S. indus, S. pococki, and S. 
serratus. 

Erymotocy: The generic name refers to the 
Western Ghats, also known as Sahyadri, a moun- 
tain range covering an area of 140,000 km? in a 
stretch of 1600 km parallel to the western coast of 
the Indian peninsula, traversing the states of Guja- 
rat, Maharashtra, Goa, Karnataka, Kerala, and 
Tamil Nadu. Along with many other taxa, all spe- 
cies in the genus are endemic to the Sahyadri. 

INCLUDED SPECIES: Sahyadrimetrus, gen. nov., 
is hereby created to accommodate four species, 
formerly assigned to subgenera Chersonesometrus 
and the nominotypical subgenus of Heterometrus 
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by various authors (Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), and two new species, 
recovered as a monophyletic group by phyloge- 
netic analysis of morphological characters and 
DNA sequences from the nuclear and mitochon- 
drial genomes (fig. 10): Sahyadrimetrus barberi 
(Pocock, 1900), comb. nov.; Sahyadrimetrus kana- 
rensis (Pocock, 1900), comb. nov.; Sahyadrimetrus 
mathewi, gen. et sp. nov.; Sahyadrimetrus rugosus 
(Couzijn, 1981), comb. nov.; Sahyadrimetrus 
scaber (Thorell, 1876), comb. nov.; Sahyadrimetrus 
tikaderi, gen. et sp. nov. 

DisTRIBUTION: This genus is endemic to the 
Konkan and Malabar Coast, and the Western 
Ghats of southern India and recorded from the 
states of Goa, Karnataka, Kerala and Tamil Nadu 
(figs. 4, 198, 199, table 1). 

Eco.oey: Species of Sahyadrimetrus inhabit 
scrub forest, deciduous forest, primary and sec- 
ondary lowland rainforest, swamp forest and 
montane forest at elevations ranging from 
10-1200 m above sea level. All species of the 
genus are pelophilous and fossorial, constructing 
shallow burrows (ca. 10-40 cm deep) or scrapes 
in clayey, sandy-clay, or sandy-loam soils under 
or at the base of stones and logs, in earthen 
banks, among the roots of trees, or in open 
ground. The species of Sahyadrimetrus are allo- 
patric with each other and with the species of 
other Indian scorpionid genera. 

CONSERVATION Status: Sahyadrimetrus kana- 
rensis and S. scaber are occasionally harvested for 
the commercial trade in exotic pets. 


Sahyadrimetrus barberi (Pocock, 1900), 
comb. nov. 


Figures 10, 25C, 39C, 54A-D, 73A, 74A, 75A, 
198, 200-202, table 1 


Palamnaeus barberi Pocock, 1900a: 85, 95, 96; 
Couzijn, 1981: 150; Kovarik, 2004: 34. 

Heterometrus barberi: Takashima, 1945: 94; 
Kovartik, 2004: 4, 5, 51, 52, tables 2, 3, fig. 8; 
2009: 34-36, 48, 73, tables 1, 2, figs. 1, 2; 
Aswathi and Sureshan, 2017: 9847 (part). 
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Heterometrus (Chersonesometrus) phipsoni: 
Couzijn, 1981: 153, 155, 157-159, 169, 171, 
180, fig. 59 (misidentification, part); 
Kovarik, 1998: 136 (part). 

Heterometrus (Chersonesometrus) phipsoni phip- 
soni: Couzijn, 1981: 43, 87, 149-151, 153, 
171, table 7, fig. 59 (misidentification, part). 

Heterometrus (Chersonesometrus) barberi: 
Tikader and Bastawade, 1983: 576, 614-619, 
figs. 1625-1638; Fet, 2000: 441; Sureshan et 
al., 2007a: 2903, 2906-2908, fig. 1 (part); 
Indra, 2009: 142. 


Type MareriaLt: INDIA: Tamil Nadu: 
Tirunelveli Distr: Palamnaeus barberi: Holotype 
2 (BMNH 1899.9.24.1), Kannikatti [ca. 08°40’N 
77°17'E], Tinnevelly, evergreen forest in Western 
Ghats, 2500 ft., C.A. Barber [examined]. 

Dracnosis: Sahyadrimetrus barberi may be 
separated from other species of Sahyadrimetrus as 
follows. The carapace is markedly dorsoventrally 
compressed, the lateral surfaces sloping gently (fig. 
25C), in S. barberi but vaulted, the lateral surfaces 
sloping steeply in S. scaber to very steeply in S. 
mathewi. The carapace mediolateral margins 
diverge or converge slightly posteriorly (at the 
posterolateral sulci) in S. barberi but converge 
markedly posteriorly (at the posterolateral sulci) 
in S. kanarensis, S. mathewi, and S. scaber. The 
frontal lobes and medial region of the carapace 
interocular surface are granular with smooth areas 
in the female (fig. 25C) of S. barberi, whereas the 
interocular surface is entirely, uniformly granular 
in the female of S. mathewi. The carapace postero- 
lateral surfaces of the female (fig. 25C) are smooth 
or nearly so in S. barberi but granular in S, 
mathewi and S. scaber. The pedipalp patella dorso- 
median carina of the female (fig. 201) is absent or 
obsolete in S. barberi but entirely to predomi- 
nantly granular in S. rugosus. The patella retrodor- 
sal carina of the female is absent or obsolete, and 
the retromedian carinae present and granular in S. 
barberi whereas the retrodorsal carina is present, 
as strongly developed as or more strongly devel- 
oped than the retromedian carinae, which are 
absent or obsolete in S. kanarensis, S. mathewi, 
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and S. scaber. The patella dorsal, retrodorsal, and 
retroventral intercarinal surfaces of the female (fig. 
201) are smooth or nearly so in S. barberi but 
granular in S. rugosus. The pedipalp chela manus 
dorsal and retrolateral intercarinal surfaces are 
finely to coarsely granular or granulo-reticulate in 
the female (fig. 202) of S. barberi, whereas the dor- 
sal surface is smooth in the female of S. kanarensis 
and. S. tikaderi, and the retrolateral intercarinal 
surfaces are smooth or nearly so in the female of 
S. kanarensis, S. mathewi, and S. scaber. Macroseta 
st is spiniform on the retroventral surfaces of the 
basitarsi of legs I-III (fig. 54A-D) in S. barberi but 
setiform on the retroventral surfaces of the 
basitarsi of legs I-III in S. kanarensis, and legs I 
and II in S. mathewi and S. scaber; st on the pro- 
ventral surface of the basitarsus of leg III is seti- 
form in S. barberi but spiniform in S. kanarensis. 
The lateral surfaces of mesosomal tergites I-VI are 
smooth in the female of S. barberi but granular in 
the female of all other species except S. rugosus. 
The ventral intercarinal surfaces of metasomal 
segment IV are smooth (fig. 75A) in S. barberi but 
granular in S. tikaderi. The dorsolateral carinae of 
metasomal segment V are obsolete and discon- 
tinuous to absent (fig. 73A) in S. barberi but dis- 
tinct and continuous in all other species. 

DIsTRIBUTION: This species is endemic to 
India and recorded only from the states of Kerala 
and Tamil Nadu (fig. 198, table 1). It appears to 
occur at higher elevations than S. mathewi, which 
inhabits the coastal plain, and is separated from S. 
tikaderi, occurring to the north, by the Shencottah 
Gap, a disjunction, 7.5 km at the narrowest point, 
in the southern part of the Western Ghats. 

Eco.oey: The type locality is situated in pri- 
mary rainforest in the Western Ghats (Sahyadri). 
Although no data are available on the ecology of 
this species, the habitus of the holotype is consis- 
tent with the fossorial, pelophilous ecomorphot- 
ype (Prendini, 2001b). It probably constructs 
burrows under stones. 

REMARKS: This species, previously placed in 
subgenus Chersonesometrus of Heterometrus by 
various authors (Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), is newly accommo- 
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dated in Sahyadrimetrus, gen. nov., based on a 
phylogenetic analysis (fig. 10). 


Sahyadrimetrus kanarensis (Pocock, 1900), 
comb. nov. 


Figures 9G, 10, 26A, B, 40A, B, 55A—D, 73B, 
74B, 75B, 198, 203-207, table 1 


Palamnaeus scaber kanarensis Pocock, 1900a: 93. 

Heterometrus (Chersonesometrus) phipsoni kana- 
rensis: Couzijn, 1981; 43, 87, 133, 151-153, 
171, 192, table 7, figs. 48, 59; Kovarik, 1998: 
136. 

Heterometrus (Chersonesometrus) kanaraensis: 
Tikader and Bastawade, 1983: 577, 636-641 
(part), figs. 1683-1695; Bastawade et al., 
2004: 44, 48, 55, 56, 58 (part), figs. 71-74; 
Indra, 2006: 197, 199, 200 (part). 

Heterometrus (Chersonesometrus) kanarensis: 
Fet, 2000: 441, 442; Sureshan et al., 2007a: 
2907, 2908 (part), fig. 2; 2007b: 52, 53, 
photo 5 (part). 

Heterometrus kanaraensis: Kovatik, 2004: 1, 20, 
51-53, tables 2, 3; 2009: 35, 36, 39, 48, 49, 
81, 100, tables 1, 2, figs. 57-62, 213, 214; 
Aswathi and Sureshan, 2017: 9847 (part). 

Heterometrus scaber: Kovatik, 2009: 43, 107, fig. 
256 (misidentification). 

Heterometrus (Chersonesometrus) wronghtoni: 
Bastawade and Borkar, 2008: 212, 219, 220 
(misidentification, part). 

Heterometrus (Heterometrus) keralensis: 
Bastawade and Borkar, 2008: 212, 218, 219 
(misidentification, part). 


Type MATERIAL: INDIA: Karnataka: Palam- 
naeus scaber kanarensis: Lectotype d, 2 2 para- 
lectotypes (BMNH 1897.11.5.29-30 ex BNHS), 
Kanara, Bombay [Bombay Presidency], T.R.D. 
Bell [examined]. 

Driacnosis: Sahyadrimetrus kanarensis may be 
separated from other species of Sahyadrimetrus as 
follows. The carapace is moderately dorsoventrally 
compressed, the lateral surfaces sloping gently (fig. 
26A, B), in S. kanarensis but vaulted, the lateral sur- 
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FIGURE 194. Javanimetrus cyaneus (C.L. Koch, 1836), comb. nov., 2 (AMNH), Ujung Kulon, Indonesia, habitus: A. dorsal and B. ventral aspects. 


Scale bar = 10 mm. 
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faces sloping steeply in S. scaber to very steeply in 
S. mathewi. The carapace mediolateral margins 
converge markedly posteriorly (at the posterolateral 
sulci) in S, kanarensis but diverge or converge 
slightly posteriorly (at the posterolateral sulci) in S. 
barberi, S. rugosus and S. tikaderi. The frontal lobes 
and medial region of the carapace interocular sur- 
face are granular with smooth areas in the male and 
female (fig. 26A, B) of S. kanarensis, whereas the 
interocular surface is granular along the median 
longitudinal and anterior bifurcated sulci only in 
the male of S. rugosus, and the interocular surface 
is entirely, uniformly granular in the male and 
female of S. mathewi. The carapace posterolateral 
surfaces of the female (fig. 26B) are smooth or 
nearly so in S. kanarensis but granular in S. mathewi 
and S. scaber. The pedipalps of the adult male are 
short, with femur length : posterior carapace width 
ratio (FL:PCW) < 0.77 and femur length : carapace 
length ratio (FL:CL) < 0.74 (fig. 203) in S. kanaren- 
sis but long, with FL:PCW 2 0.80 and FL:CL = 0.76 
in S. mathewi and S. rugosus. The pedipalp patella 
dorsomedian carina of the female (fig. 205) is 
absent or obsolete in S. kanarensis but entirely to 
predominantly granular in S. rugosus. The patella 
retrodorsal carina of the female is present and as 
strongly developed as or more strongly developed 
than the retromedian carinae, which are absent or 
obsolete in S. kanarensis, whereas the retrodorsal 
carina of the female is absent or obsolete, and the 
retromedian carinae present and granular in S. bar- 
beri, S. rugosus, and S. tikaderi. The patella dorsal, 
retrodorsal, and retroventral intercarinal surfaces of 
the female (fig. 205) are smooth or nearly so in S. 
kanarensis but granular in S$. rugosus. The maxi- 
mum distance between the dorsomedian and dor- 
sal secondary carinae (DMC-DSC) of the pedipalp 
chela manus is similar to the maximum distance 
between the dorsal secondary and digital carinae 
(DSC-DC) in the male (fig. 206) of S. kKanarensis 
but less than the DSC-DC in the male of 5S. 
mathewi, S. rugosus, and S. tikaderi. The chela 
manus dorsal surface of the female (fig. 207) is 
smooth or nearly so in S. kanarensis but finely to 
coarsely granular or granulo-reticulate in all the 
other species except S. tikaderi. The chela manus 
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retrolateral intercarinal surfaces are smooth or 
nearly so in the male and female (figs. 206, 207) of 
S. kanarensis, but granular in the male of S. mathewi 
and S. scaber, and the female of S. barberi, S. rugo- 
sus, and S. tikadert. Macroseta st is setiform on the 
retroventral surfaces of the basitarsi of legs I-III 
(fig, 55A-D) in S. kanarensis but spiniform on the 
retroventral surfaces of the basitarsi of legs I-III in 
S. barberi, S. rugosus and S. tikaderi, and leg UI in 
S. mathewi and S. scaber; st on the proventral sur- 
face of the basitarsus of leg III is spiniform in S. 
kanarensis but setiform in the other species, The 
mesial surfaces of mesosomal tergites I-VI are 
smooth in the male and the lateral surfaces granu- 
lar in the female of S. kanarensis, whereas the 
mesial surfaces are granular in the male of S. 
mathewi and S. scaber, and the lateral surfaces 
smooth in the female of S. barberi and S. rugosus. 
The ventral intercarinal surfaces of metasomial seg- 
ment IV are smooth (fig. 75B) in S. kanarensis but 
granular in S. tikaderi. The dorsolateral carinae of 
metasomal segment V are distinct and continuous 
(fig, 73B) in S. kanarensis but obsolete and discon- 
tinuous to absent in S. barberi. 

DIsTRIBUTION: This species is endemic to the 
Indian states of Goa and Karnataka (fig. 198, table 
1). Tikader and Bastawade (1983), Bastawade 
(2002) and Kovarik (2004) included Maharashtra 
in the distribution of this species. However, this 
refers to “Bombay” (presumably referring to the 
former Bombay Presidency) in the type locality 
and is erroneous. ‘The distribution of S. kanarensis 
is parapatric with that of S. scaber, 

Eco.oey: Sahyadrimetrus kanarensis inhabits 
scrub forest and deciduous forest on the Konkan 
coast of central India. The locality records for 
which data are available range from 10-110 m 
above sea level. This species is fossorial and 
pelophilous, constructing shallow, single-occu- 
pant burrows or scrapes, ca. 10-20 cm long, in 
sandy-clay to sandy-loam soil, under stones 
(Bastawade and Borkar, 2008). This species 
occurs in sympatry with the buthids, Buthoscor- 
pio politus, Isometrus sankeriensis, Lychas tricari- 
natus, Reddyanus brachycentrus, and Thaicharmus 
lowei Kovarik et al., 2007. 
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CONSERVATION STATUS: Sahyadrimetrus kana- 
rensis is occasionally available in the exotic pet trade. 
REMARKS: This species, previously placed in 
subgenus Chersonesometrus of Heterometrus by 
various authors (¢.g., Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), is newly accommo- 
dated in Sahyadrimetrus, gen. nov., based on a 
phylogenetic analysis (fig. 10). 
A specimen illustrated as S. scaber by Kovarik 
(2009; 107, fig. 256) appears to be S. kanarensis. 
MATERIAL EXAMINED: INDIA: Goa: Canacona 
Distr; Fort Cabo de Rama [Cabo de Rama, 15°05'N 
73°55'B], above coast line, ca. 30 m, 14.1.2003, S. Huber, 
under stones, 1 d (AMCC [LP 2902]), 1 juv. 6 (AMCC 
[LP 2289]). South Goa Distr; Agonda, SE on Butterfly 
Beach Road, 15°02'N 74°00'E, 37 m, 25.xi.2009, R. 
Datta, secondary evergreen forest with scattered rock 
walls on coastal plain, in shallow burrows (ca. 10 cm 
deep) under stones or in open ground, sandy-clay, 1 
subad. d, 1 juv. d (AMNH), | juv. d (AMCC [LP 
16797]); Chaudi, hills N of, 15°01’N 74°03’E, 10 m, 
28.xi.2006, P. Menon, coastal scrub forest with granite 
rocks along trail, many old rock/stone walls, hard clayey- 
loam soil, in shallow burrows/scrapes, ca. 10-20 cm 
long, under stones, 2 d,1 2, 1 subad, 3, 3 subad. 9, 3 
juv. d, 9juv. 2 (AMNH), | juv. d (AMCC [LP 13960]), 
24.xi.2009, R. Datta, coastal evergreen forest on low 
rocky hills, in shallow burrows (ca. 10-30 cm deep), 
under stones in hard clayey-loam soil, 7 d, 2 2, 10 
subad, d, 4 subad, 2, 8 juv. 6, 10 juv. &, 1 d sinistral 
pedipalp chela, 1 @ sinistral and dextral pedipalp chelae 
(AMNH), 3 juv. 2 (AMCC [LP 16803]); Cortigao Cana- 
coa [15°01'N 74°01'E], 16.ii.1997, J. Nielsen, 1 juv. 6 
(NRS [JF 53]); Cotigao W.L.S., 14°59'N 74°07'E, 46 m, 
25,xi,2009, R, Datta, dry evergreen forest on flat to gently 
rolling hills; at burrow entrances in open ground, at base 
of roots and stones, in sandy-clay soil, 2 9, 1 subad. @, 
2 juv. d, Ljuv. 2,2 ¢ sinistral pedipalp chelae (AMNH), 
2 juv. 3, 1 juv. 2 (AMCC [LP 16795]); Cotigao, near 
turnoff to Tirwal, 14°59’N 74°08’E, 98 m, 28,x1,2006, P, 
Menon, degraded dry forest with grassy areas and laterite 
ridge, gravelly-loam soil, excavated from shallow burrow 
(ca. 15 cm long) under stone on embankment, 1 subad. 
® (AMCC [LP 14029]); Mangal roadside, 15°04'N 
74°11'E, 108 m, 27,xi,2006, P. Menon, secondary dry for- 
est with bamboo, earthen banks and leaf-litter slopes 
along road cuts, doorkeeping at burrow entrances in 
earthen banks and under stones, 1 2, 1 subad. d, 2 
subad. 2, 2 juv. d (AMNH), | juv. 2 (AMCC [LP 
13963]); Mormugao [15°24'N 73°48’E], xii.1924, 1 juv. 
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FIGURE 195. Javanimetrus cyaneus (C.L. Koch, 1836), 
comb. nov., d6 (AMNH), Ujung Kulon, Indonesia, 
pedipalp patella: A. dorsal, B. retrolateral, and C, ven- 
tral aspects. Scale bar = 5 mm. 


d (USNM 57-688); Molem |Mollem, 15°23’N 74°14'E]}, 
25.iii.1993, P. Johansson, 1 juv. 2 (NRS [JF 52]). 


Sahyadrimetrus mathewi, gen. et sp. nov. 


Figures 10, 26C, D, 40C, D, 55E-H, 73C, 74C, 
75C, 199, 208-212, tables 1, 3,5 


Palamnaeus scaber: Pocock, 1900a: 85, 93 (mis- 
identification, part); Mathew, 1948: 111- 
117, table, figs. 1-6 (misidentification); 
Rosin and Shulov, 1963: 566 (misidentifica- 
tion); Warburg, 2010: 87 (misidentification). 

Heterometrus liurus: Roewer, 1943: 228 
(misidentification, part). 
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FIGURE 196. Javanimetrus cyaneus (C.L. Koch, 1836), comb. nov., 6 (AMNH), Ujung Kulon, Indonesia, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 197. Javanimetrus cyaneus (C.L. Koch, 1836), comb. nov., 2 (AMNH), Ujung Kulon, Indonesia, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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Heterometrus scaber: Mathew, 1957: 853-857, figs. 
1-3 (misidentification); 1962; 100-111, figs. 
1-12 (misidentification); 1965: 272-275, fig. 
(misidentification); 1966; 411-414, figs. 2-4 
(misidentification); Nayar, 1966: 173, 174 
(misidentification); Garnier and Stockmann, 
1971: 13 (misidentification); Govindarajan and 
Rajulu, 1974: 908 (misidentification); Nair and 
Kurup, 1975: 165-173, tables 1-4, figs. 1, 2 
(misidentification); Vijayalakshmi and Kurup, 
1976: 10-12, tables 1-4 (misidentification); 
Subburam and Gopalakrishna Reddy, 1989: 
333 (misidentification); Cloudsley-Thompson, 
1990: 484 (misidentification); Hjelle, 1990; 17, 
54, 58 (misidentification, part); Polis and 
Sissom, 1990: 166, 179, 187, table 4.2 
(misidentification); Simard and Watt, 1990: 
419 (misidentification); Bastawade, 1992; 221 
(misidentification); Makioka, 1992a: 213 (mis- 
identification); 1992b: 165 (misidentification); 
Farley, 2005: 2 (misidentification); 2008: 1153 
(misidentification); Volschenk et al., 2008: 652, 
655, table 1 (misidentification); Kovatik, 2009: 
35, 36, 43, 48, 90, tables 1, 2 (misidentification, 
part), figs, 118, 119, 122, 123; Mirza and 
Sanap, 2009: 488, 490, table 1 (misidentifica- 
tion); Warburg, 2010: 1749-1751, table 3 
(misidentification); Farley, 2011: 2, 9, 10 (mis- 
identification); Warburg, 2012a: 61, 63, 64 
(misidentification); 2012b: 82, 87, table 1 (mis- 
identification); Aswathi and Sureshan, 2017: 
9847, 9849 (misidentification, part), image 19. 

Heterometrus (Chersonesometrus) scaber: Couzijn, 
1981: 170, fig. 58 (misidentification, part); 
Tikader and Bastawade, 1983: 576, 619, 620, 
622, 624, 625 (misidentification, part); Fet, 
2000: 440 (part); Sureshan et al., 2007a: 2907, 
2908, fig. 2 (misidentification, part). 

Heterometrus (Chersonesometrus) scaber scaber: 
Couzijn, 1981: 39, 87, 133, 144-147, 170, 
192, table 7, fig. 58 (misidentification, part), 

Heterometrus (Srilankametrus) indus: Kovatik, 
2002; 17 (misidentification, part). 
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Heterometrus (Chersonesometrus) barbert: 
Sureshan et al., 2007a: 2903, 2906-2908, fig. 
1 (misidentification, part). 

Heterometrus (Chersonesometrus) kanarensis: 
Sureshan et al., 2007a: 2907, 2908, fig. 2 
(misidentification, part). 

Heterometrus (Heterometrus) keralaensis: 
Sureshan et al., 2007a: 2906-2908, fig. 1 
(misidentification, part). 

Heterometrus (Heterometrus) malapuramensis: 
Sureshan et al., 2007a: 2906-2908, fig. 2 
(misidentification, part). 

Heterometrus barberi: Aswathi and Sureshan, 
2017: 9847 (part). 

Heterometrus kanaraensis: Aswathi and 
Sureshan, 2017: 9847 (part). 

Heterometrus keralaensis: Aswathi and Sureshan, 
2017: 9847 (part). 


Type MATERIAL: INDIA: Kerala: Thrissur 
Distr; Holotype d, paratypes: 2 d,2 2,3 subad. 
3, 1 subad. 2, 2 juv. d, 1 juv. 2 (AMNH), 1 
subad. @ (AMCC [LP 13132]), Poomala, 
Pathazhakundu Dam Road, W£_ side 
Pathazhakundu Dam, 10°37’N 76°14'E, 136 m, 
25.xi.2004, S, Basi, coconut palm plantation on 
terraced slope, doorkeeping at burrow entrances 
mostly in rock walls; paratypes: 2 d, 2 9, 1 juv. 
3, 1 juv. 2 (AMNH), 1 juv. 2 (AMCC [LP 
13131]), Attoor, Asurankundu Dam, 10°41'N 
76°18'E, 118 m, 25.xi.2004, S. Basi, very humid, 
tropical lowland swamp forest with dense canopy 
on moist clayey-loam soil, many sandstone out- 
crops, moderate to sparse leaf-litter layer, in bur- 
rows (ca, 30-40 cm deep), under stones, at base 
of tree roots, or in open ground. Ernakulam 
Distr: Paratypes: 1 d, 1 2 (AMNH), 1 juv. & 
(AMCC [LP 16752]), near Thattekad, 10°08'N 
76°40'E, 39 m, 14.xi.2009, R. Datta, primary 
evergreen swamp forest on clayey-loam soil, 
dense canopy, sparse understorey with leaf-litter, 
doorkeeping at burrow entrances under stones; 
paratypes: 1 juv. d, 1 juv. 9 (AMCC [LP 16759), 
13,1 2,1 subad. 3, 1 juv. d, 1 & sinistral and 
dextral pedipalp patella and chela (AMNH), 
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same data, except: 10°08'N 76°41'E, 22-40 m, 
15.xi.2009. Thiruvananthapuram Distr: Para- 
types: 2 6,5 %, 1 subad. d, 11 juv, 3d, 10 juv. & 
(AMNH), 2 juv. d, Ljuv. 2 (AMCC [LP 13130]), 
Kallar-Meenmutty Falls Road, SE of Kallar, 
08°43'N 77°08’E, 157 m, 20.xi.2004, S. Basi, 
Vamanapuram River valley, tropical evergreen 
forest with short, open, canopy on gentle slope, 
many sandstone rocks and boulders on gravelly 
loam soil, in shallow burrows or scrapes under 
or at base of stones, logs, roots or in earthen 
banks; paratype d (CAS [ASU 68-305]), para- 
type & (CAS [ASU 68-303]), Trivandrum 
[Thiruvananthapuram, 08°31'N 76°56'E], 
4.iv.1968, A.P. Mathew, ex Stahnke coll. 

ErymMo.ocy: The specific epithet is a patro- 
nym honoring the Indian biologist, A.P. Mathew, 
formerly of University College, Trivandrum, for 
his pioneering contributions to the knowledge of 
embryology, parthenogenesis, courtship and 
mating behavior in scorpions, including the new 
species which bears his name, 

Diaenosis: Sahyadrimetrus mathewi may be 
separated from other species of Sahyadrimetrus as 
follows. The carapace is vaulted, the lateral sur- 
faces sloping very steeply (fig. 26C, D), in S. 
mathewi but moderately to markedly dorsoven- 
trally compressed, the lateral surfaces sloping gen- 
tly, in S. barberi, S. kanarensis, S. rugosus, and S. 
tikaderi. The carapace mediolateral margins con- 
verge markedly posteriorly (at the posterolateral 
sulci) in S. mathewi but diverge or converge 
slightly posteriorly (at the posterolateral sulci) in 
S. barberi, S. rugosus, and S. tikaderi. The carapace 
interocular surface is entirely, uniformly granular 
in the male and female (fig. 26C, D) of S. mathewi, 
whereas the interocular surface is granular along 
the median longitudinal and anterior bifurcated 
sulci only in the male of S. rugosus and the frontal 
lobes and medial region of the interocular surface 
are granular with smooth areas in the female of S. 
rugosus, and the male and female of S. kanarensis, 
S. tikaderi, and S. scaber. The carapace posterolat- 
eral surfaces of the female (fig. 26D) are granular 
in S. mathewi but smooth or nearly so in all other 


species except S. scaber. The pedipalps of the adult 
male are long, with femur length : posterior cara- 
pace width ratio (FL:PCW) = 0.80 and femur 
length : carapace length ratio (FL:CL) > 0.76 (fig. 
208) in S. mathewi but short, with FL:PCW < 0.77, 
FL:CL < 0.74 in S. kanarensis, S. scaber, and S. 
tikaderi, The pedipalp patella dorsomedian carina 
of the female is absent or obsolete in S. mathewi 
but entirely to predominantly granular in S. rugo- 
sus. The patella retrodorsal carina of the female is 
present and as strongly developed as or more 
strongly developed than, the retromedian carinae 
which are absent or obsolete in S. mathewi, 
whereas the retrodorsal carina of the female is 
absent or obsolete, and the retromedian carinae 
present and granular in S. barberi, S. rugosus, and 
S. tikaderi. The patella dorsal, retrodorsal, and ret- 
roventral intercarinal surfaces of the female are 
smooth or nearly so in S. mathewi but granular in 
S. rugosus. The maximum distance between the 
dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the pedipalp chela manus is less 
than the maximum distance between the dorsal 
secondary and digital carinae (DSC-DC) in the 
male (fig. 211) of S. mathewi but similar to the 
DSC-DC in the male of S. kanarensis and S. 
scaber. The chela manus dorsal surface of the 
female (fig. 212) is smooth to finely granulo-retic- 
ulate in S. mathewi but smooth or nearly so in S. 
kanarensis and S. tikaderi. The chela manus retro- 
lateral intercarinal surfaces are granular in the 
male (fig. 211) and smooth or nearly so in the 
female (fig. 212) of S. mathewi, but smooth or 
nearly so in the male of S, kanarensis, and granu- 
lar in the female of S. barberi, S. rugosus, and S. 
tikaderi, Macroseta st is setiform on the retroven- 
tral surfaces of the basitarsi of legs I and II and 
spiniform on leg III (fig. 55E-H) in S. mathewi 
but spiniform on the retroventral surfaces of the 
basitarsi of legs I-II] in S. barberi, S. rugosus, and 
S. tikaderi, and setiform on legs I-III in S. kana- 
rensis; st on the proventral surface of the basitar- 
sus of leg II is setiform in S. mathewi but 
spiniform in S. kanarensis, The mesial surfaces of 
mesosomal tergites I-VI are granular in the male 
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FIGURE 198. Map of South India and Sri Lanka, plotting known locality records of four species of Sahya- 
drimetrus, gen. nov., and three species of Srilankametrus Couzijn, 1981, stat. nov. et stat. rev., based on mate- 
rial examined, and verified records from virtual museums and the literature: Sahyadrimetrus barberi (Pocock, 
1900), comb. nov.; Sahyadrimetrus kanarensis (Pocock, 1900), comb. nov.; Sahyadrimetrus rugosus (Couzijn, 
1981), comb. et stat. nov.; Sahyadrimetrus tikaderi, gen. et sp. nov.; Srilankametrus indus (DeGeer, 1778), 
comb. nov.; Srilankametrus pococki, sp. nov.; Srilankametrus serratus (Pocock, 1900), comb. nov. 
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FIGURE 199. Map of South India and Sri Lanka, plotting known locality records of two species of Sahya- 
drimetrus, gen. nov., and four species of Srilankametrus Couzijn, 1981, stat. nov., based on material examined, 
and verified records from virtual museums and the literature: Sahyadrimetrus mathewi, sp. nov.; Sahyadrime- 
trus scaber (Thorell, 1876), comb. nov.; Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev.; 
Srilankametrus couzijni, sp. nov.; Srilankametrus gravimanus (Pocock, 1894), comb. nov.; Srilankametrus 
yaleensis (Kovarik et al., 2019), comb. nov. 
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and the lateral surfaces granular in the female of 
S. mathewi, whereas the mesial surfaces are 
smooth in the male of S. kanarensis, S. rugosus, 
and S. tikaderi, and the lateral surfaces smooth in 
the female of S. rugosus. The ventral intercarinal 
surfaces of metasomal segment IV are smooth 
(fig. 75C) in S. mathewi but granular in S. tikaderi. 
The dorsolateral carinae of metasomal segment V 
are distinct and continuous (fig. 73C) in S. 
mathewi but obsolete and discontinuous to absent 
in S. barberi. 

DeEscriPTION: The following description is 
based on the holotype and paratypes. Meristic 
data are presented in table 3 and measurements 
in table 5. 

Total length: Adult medium sized to large, 
maximum length, measured from anterior 
margin of carapace to tip of aculeus, 121 mm 
(117-123 mm, n = 3) (d), 121 mm (114-127 
mm, n = 2) (@). 

Color: Chelicerae, dorsal surfaces bicolored, 
lightly infuscate prodorsal half of manus paler 
than densely infuscate retrodorsal half of manus 
and fingers; manus slightly paler than carapace 
interocular surface. Carapace, pedipalps, ter- 
gites, sternites, and metasoma entirely infus- 
cate, uniformly black or greenish black. 
Coxosternal region infuscate, brownish black, 
maxillary lobes darker. Legs infuscate, uni- 
formly black, similar to carapace, pedipalps, 
tergites, and metasoma (figs. 208, 209). Genital 
opercula slightly infuscate, blackish brown; pec- 
tines uniformly pale cream. Metasomal seg- 
ments I-V entirely infuscate, similar to one 
another; carinae infuscate, darker than inter- 
carinal surfaces; dorsal intercarinal surfaces 
similar to tergites; ventral intercarinal surfaces 
similar to sternites. Telson vesicle immaculate, 
dark reddish, paler than metasomal segment V; 
aculeus black. 

Chelicerae: Movable finger prodistal (DI) and 
retrodistal (DE) teeth unequal, with DE tooth 
considerably smaller than DI tooth, aligned lon- 
gitudinally and not opposable. Fingers and 
manus, proventral surfaces with long, dense ves- 
titure of macrosetae. Coxae, prodorsal surfaces 
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without stridulatory setae (scaphotrix); prome- 
dian surfaces without chemoreceptive lamelli- 
form setae (trichocopae). 

Carapace: Carapace vaulted, lateral surfaces 
sloping very steeply. Anterior margin concave, 
frontal lobes uneven, sloping medially toward 
deep median notch, without median projection 
or median depression (fig. 26C, D). Anterolateral 
margins converging gradually anteriorly, without 
distinct notch adjacent to posterior lateral ocelli; 
mediolateral margins converging markedly pos- 
teriorly (at posterolateral sulci). Anterior width 
of posterior width, 69% (68%-71%, n = 3) (d), 
70% (69%-70%, n = 2) (©); posterior width of 
length, 85% (83%-87%, n = 3) (d), 86% (n = 2) 
(2). Three pairs of lateral ocelli (MLMa, PLMa, 
PDMi), all similar in size, two anterior pairs situ- 
ated anteriorly, well separated from posterior 
pair, situated laterally. Median ocelli moderately 
larger than lateral ocelli, distance between ocelli 
less than or equal to width of ocellus; median 
ocular tubercle situated anteromedially, distance 
from anterior carapace margin, 51% (50%-53%, 
n = 3) (d), 50% (n = 2) (2). Median longitudi- 
nal sulcus narrow, suturiform; continuous from 
median notch to interocular sulcus; anteriorly 
furcated; without anterocular depression. Ante- 
rior furcated sulci diverging broadly from ante- 
rior edge of median longitudinal sulcus. Median 
ocular tubercle raised, superciliary carinae 
higher than ocelli, extended anteriorly, and 
slightly posteriorly, subparallel. Interocular sul- 
cus present. Circumocular depressions com- 
pletely encircling median ocular tubercle, 
converging anteriorly. Posteromedian and pos- 
teromarginal sulci deep. Paired mediolateral and 
posterolateral sulci shallow. Median longitudinal 
suture continuous from median notch to median 
ocular tubercle, equally strong along entire 
length; not extending to anterior margin of cara- 
pace, terminating at or posterior to median 
notch. Anterior furcated, anterocular, interocu- 
lar, and posterior sutures absent. Interocular sur- 
face entirely coarsely granular (fig. 26C, D); 
anterolateral surfaces uniformly coarsely granu- 
lar; mediolateral surfaces coarsely to finely gran- 
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FIGURE 200. Sahyadrimetrus barberi (Pocock, 1900), comb. nov., holotype 2 (BMNH 1899.9.24.1), habitus: 
A. dorsal and B. ventral aspects, Scale bar = 10 mm, 


ular; posterolateral surfaces uniformly finely 
granular; posteromedian surface smooth. 
Pedipalps: Pedipalp long (d), pedipalp femur 
length : posterior carapace width ratio (FL:PCW) 
= 0.80, pedipalp femur length : carapace length 
ratio (FL:CL) = 0.76, or short (2), FL:PCW < 
0.77, FL:CL < 0.74. Femur width of length, 40% 
(37%-42%, n = 3) (3d), 45% (45%-46%, n = 2) 
(¢). Retrodorsal carina complete, granular, simi- 
lar to or more strongly developed than prodorsal 
carina. Dorsal secondary carina obsolete, compris- 
ing few isolated granules. Dorsomedian carina ves- 
tigial, reduced to prominent granule demarcated 
by conspicuous macroseta. Prodorsal carina com- 
plete, granular. Promedian carina complete, com- 
prising row of spiniform or subspiniform granules 
(several demarcated by conspicuous macrosetae), 
oriented diagonally between prodorsal and proven- 
tral carinae. Proventral carina complete, granular 
as strongly developed as or more strongly devel- 


oped than retroventral carina, Ventromedian and 
secondary accessory carinae absent. Retroventral 
carina extending partly or entirely to distal edge 
of segment. Retromedian carinae absent, indicated 
only by macrosetal rows. Dorsal intercarinal sur- 
faces finely granular; other surfaces smooth. Patella 
width of length, 41% (40%-41%, n = 3) (¢d), 45% 
(43%-47%, n = 2) (2). Dorsal surface convex, axis 
of dorsomedian carina dorsal to axis of retrodorsal 
carina. Dorsomedian carina obsolete, costate (fig. 
210). Retrodorsal and retromedian carinae simi- 
larly developed, absent or obsolete. Retroventral 
carina obsolete, costate. Promedian carina vestigial, 
reduced to subspiniform granules, demarcated. by 
conspicuous macroseta (¢ ) or absent (2 ); prome- 
dian process absent. Other carinae absent. Inter- 
carinal surfaces smooth, Chela long (d) or short 
(¢), narrow (figs. 211, 212); manus height of width, 
91% (84%-94%, n = 3) (3), 92% (90%-93%, n = 
2) (2); manus length along retroventral carina 
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FIGURE 201. Sahyadrimetrus barberi (Pocock, 1900), comb. nov., holotype 2 (BMNH 1899.9.24.1), pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


of manus width, 106% (102%-111%, n = 3) (<), 
92% (90%-94%, n = 2) (2); manus length along 
retroventral carina of movable finger length, 63% 
(59%-64%, n = 3) (cd), 64% (n = 2) (2). Chela 
moderately (d') to sparsely (2) setose. Manus 
dorsal surface (between dorsomedian and digital 
carinae) curved, i.e., slightly to markedly convex; 
proximal margin (lobe) of dorsal surface moder- 
ately curved and aligned with (d}) or proximal to 
(2) proximal margin of retrolateral surface. Dorso- 
median carina obsolete, costate on fixed finger and 
comprising irregular row of spiniform granules on 
manus, becoming obsolete proximally. Dorsal sec- 


ondary, subdigital, digital, and retromedian carinae 
absent. Maximum distance between dorsomedian 
carina and setal row demarcating dorsal second- 
ary carina (DMC-DSC) less than (¢) or similar 
to (2) maximum distance between setal rows 
demarcating dorsal secondary and digital carinae 
(DSC-DC). Retrolateral secondary and secondary 
accessory carinae vestigial, proximal to condyle 
of movable finger. Retroventral carina distinct, 
costate. Ventromedian carina obsolete, costate. 
Proventral and promedian carinae similarly devel- 
oped, each comprising few spiniform granules and 
associated macrosetae. Prodorsal carina comprising 
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FIGURE 202. Sahyadrimetrus barberi (Pocock, 1900), comb. nov., holotype 2 (BMNH 1899.9.24.1), pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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irregular row of spiniform granules and associated 
macrosetae. Distance between dorsomedian and 
promedian carinae (DMC-PMC) slightly to mark- 
edly greater than distance between promedian and 
proventral carinae (PMC-PVC). Manus, dorsal 
intercarinal surfaces smooth and shallowly reticu- 
late to finely granulo-reticulate, except for smooth 
depression at base of fixed finger; retrolateral inter- 
carinal surfaces weakly granular (d ) to smooth or 
nearly so (2); ventral intercarinal surface smooth; 
prolateral intercarinal surfaces smooth, except for 
few scattered spiniform granules dorsally and dis- 
tally. Manus ventral surface flat, axes of retroventral 
and ventromedian carinae in approximately same 
plane. Fixed and movable fingers, intercarinal sur- 
faces smooth; median denticle rows each with six 
enlarged retrolateral denticles (including terminal 
denticle), proximal three situated on lobes; first 
(proximal) lobe of fixed finger and second lobe 
of movable finger larger than others, with corre- 
spondingly deeper notches in movable and fixed 
fingers, respectively; terminal denticles of fingers 
interlocking unevenly when closed, movable finger 
displaced retrolaterally; distinct notch near tip of 
fixed finger to accommodate terminal denticle of 
movable finger. 

Trichobothria: Orthobothriotaxic, Type C, 
with the following segment totals (7 = 16): femur, 
3 (1 d, 1 i, 1 e); patella, 19 (2d, 1i,3 v, De, 
comprising 3 et, 1 est, 2 em, 2 esh, 5 eb); chela, 26 
(manus, 16, comprising 2 D, 10 E, 4 V; fixed fin- 
ger, 10, comprising 4 d, 4 e, 2 i). Total count of 
trichobothria per pedipalp: 48. Femur, i situated 
on dorsal surface. Patella, d, situated on internal 
surface, slightly closer to d, than to i; distance 
V3-V; greater than half distance v,-v,. Chela, dis- 
tance et-est ca, one-third distance est-esb; dis- 
tance est-esb greater than half distance esb-eb; 
est distal to dst; V. situated in proximal third of 
manus, closer to V, than V3. 

Legs: First pair of maxillary lobes (coxapoph- 
yses) tapering anteriorly, longer than and encir- 
cling second pair. Stridulatory organs, 
comprising “rasp” (granular tubercles) and 
“scraper (stridulatory setae or scaphotrix), 
present on opposing surfaces of coxae of first 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


NO. 442 


pair of legs and pedipalps, respectively. Legs I- 
IV acarinate, except femora, with distinct pro- 
and retrolateral surfaces demarcated by partial 
to complete, costate proventral carinae. Femora, 
patellae, and tibiae, pro- and retrolateral sur- 
faces each with scattered setiform macrosetae. 
Tibiae, prolateral surfaces, without spiniform 
macrosetae; | and JI, retrolateral surfaces, each 
with two spiniform (t, st) macrosetae; II] and IV, 
retrolateral surfaces, without spiniform macro- 
setae. Basitarsi I-IV, slightly dorsoventrally 
compressed; retrolateral margins similar, 
unmodified, rounded; prolateral pedal spurs 
present (fig. 55E-H); retrolateral pedal spurs 
absent. Basitarsi, pro- and retrolateral surfaces, 
each with scattered long and short setiform 
macrosetae, and spiniform macrosetae, more 
numerous on [ and II than III and IV. Basitarsi, 
spiniform macrosetae, I, retrolateral: t, sb; retro- 
ventral: f, sb; proventral: f, st; Il, retrolateral: t, 
sb; retroventral: t, sb; proventral: t, st; III, retro- 
lateral: t, sb; retroventral: t, st, sb; proventral: t; 
prolateral: t, sf; IV, retrolateral: & retroventral: t; 
proventral: t, st; prolateral: t, st. Telotarsi I-IV 
short, stout and distally broadened in dorsal and 
lateral views. Laterodistal lobes rounded. Dorso- 
median lobes approximately equal to laterodistal 
lobes; each terminating in single setiform mac- 
roseta. Telotarsi, pro- and retrolateral surfaces, 
each with long and short, scattered macrosetae, 
not arranged in definite row, Telotarsi each with 
pro- and retroventral rows of spiniform macro- 
setae, two inserted on laterodistal lobes; counts 
in pro- and retroventral rows similar on I and II, 
and on III and IV (# = 18): I, proventral: 3, ret- 


roventral: 5 (4-6); II, 3 (3 or 4), 5 (5 or 6); III, 4 - 


(3 or 4), 5 (4-6); IV, 4 (3 or 4), 5 (5 or 6). Telos = 


tarsal ungues short, curved, equal to subequal; 
pseudonychium (dactyl) reduced, rounded or 
acuminate. 

Sternum: Shape subpentagonal (fig. 40C, D). 
Median longitudinal sulcus shallow anteriorly, 
deep and narrow posteriorly. 

Genital operculum: Genital opercula suboval, 
completely divided longitudinally, partially over- 
lapping, genital papillae present (dc) (fig. 40C); 
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subcordate, fused, genital papillae absent (2) 
(fig. 40D). 

Hemispermatophore: Lamelliform, with com- 
plex, folded capsule and accessory distal lobe 
protruding between articular suture and distal 
lobe (hook), Distal lamina with distal crest trun- 
cate, unfolded. 

Pectines: Distal edge reaching distal edge of 
coxa IV (fig. 40C, D). First proximal median 
lamella (scape) of each pecten with mesial margin 
angular, approximately 90° (¢) or obtusely angu- 
lar, greater than 90° but less than 180° (9). Pec- 
tinal teeth straight and elongate (d) or shorter 
and curved (¢), present along entire posterior 
margin; sinistral/dextral tooth count, 12/12 (11 or 
12/9-12, n = 5) (cd), 11/10 (9-11/10-12, n = 4) 
(2). Fulcra smooth proximally but densely setose 
(microsetae only) distally. 

Mesosoma: Tergites each with shallow pair of 
submedian depressions, without obsolete 
median carina. Pretergites smooth and gla- 
brous, Posttergites finely granular (¢) or 
smooth and glabrous (2) medially, coarsely 
granular laterally. Sternites [V-VI, each with 
paired longitudinal depressions prolateral to 
spiracles, absent on VII. Surface, sternites [I- 
VII, smooth; VII with pair of weakly developed, 
costate ventrolateral carinae only, without pos- 
teromarginal carina. Sternite VII, length of 
width, 72% (66%-76%, n = 3) (d), 68% (65%- 
71%, n= 2) (). 

Metasoma and telson; Metasomal segments 
I-V progressively increasing in length, decreas- 
ing in width; segment V, width of segment I, 
width, 77% (72%-81%, n = 3) (d), 72% (n = 2) 
(2). Metasoma fairly robust, width of length, 
segment I, 86% (83%-89%, n = 3) (¢d), 89% 
(86%-92%, m = 2) (2); IL, 74% (74%-75%) (¢), 
75% (74%-75%) (2); Ill, 64% (62%-66%) (3), 
68% (2); TV, 51% (50%-53%) (5), 56% (54%- 
58%) (2); V, 37% (36%-37%) (3), 37% (36%- 
38%) (2). Telson vesicle, width of metasomal 
segment V, width, 105% (98%-109%, n = 3) (d), 
102% (101% -103%, m = 2) (2); elongate, height 
of length, 50% (48%-53%, n = 3) (dc), 56% 
(53%-58%, n= 2) (2); dorsal surface flat; ventral 
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surface evenly curved, Aculeus relatively long, 
gently curved, length of vesicle length, 50% 
(46%-54%, 2 = 3) (¢), 58% (mn = 2) (2). Length 
metasoma and telson, of total length, 59% (58%- 
59%, n = 3) (fd), 57% (56%-57%, nm = 2) (2). 
Dorsosubmedian carinae, segments I-IV, dis- 
tinct, complete, granular or costate-granular, 
posterior spiniform granules obsolete (fig. 73C); 
V, vestigial. Dorsolateral carinae, segments I-V, 
distinct, complete, costate-granular on I-IV, cos- 
tate-granular to granular on Y. Median lateral 
carinae, segment I, incomplete, reduced to gran- 
ular row in posterior half, diagonally oriented 
between dorsolateral and ventrolateral carinae 
(fig, 74C); II-IV, vestigial, each reduced to pos- 
terior granule; V, incomplete, granular row, 
restricted to anterior two-thirds. Ventrolateral 
and ventrosubmedian carinae, segments I-IV, 
distinct, complete, costate on I-III, granular or 
costate-granular on IV, more strongly developed 
on III and IV than on I and II (fig. 75C). Ventro- 
lateral carinae, segment V, distinct, complete, 
comprising spiniform granules, diverging poste- 
riorly, terminal granule slightly larger than pre- 
ceding granules. Ventrosubmedian carinae, 
segment V, vestigial, each reduced to one or two 
isolated spiniform granules, demarcated by con- 
spicuous macrosetae. Ventromedian carina, seg- 
ment V comprising single row of spiniform 
granules, unmodified posteriorly. Anal arch, seg- 
ment V, dorsal carina, costate; ventral carina 
comprising subspiniform granules. Dorsal inter- 
carinal surfaces, segments I-IV, granular, V, 
smooth. Lateral and ventral intercarinal surfaces, 
segments I-V, smooth. Ventral surface, lateral 
aspect, segment IV, shallowly convex. Telson 
vesicle, dorsal and lateral surfaces smooth; yen- 
tral surface with four longitudinal carinae, each 
comprising spiniform granules. 

DistTRIBUTION: This species is endemic to the 
Indian state of Kerala (fig. 199, table 1). All 
known records occur south of the Bharathappu- 
zha River and the Palakkad (Palghat) Gap, a dis- 
junction in the Western Ghats (Sahyadri) 
between the Nilgiri Hills to the north and Anai- 
malai Hills to the south, with an average eleva- 
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tion of 140 m and a width of 24-30 km. The 
distribution of S. mathewi is parapatric with 
those of S. barberi, S. scaber, and S. tikaderi. 

Eco.Loey: Sahyadrimetrus mathewi inhabits 
wet primary and secondary lowland rainforest, 
swamp forest and plantations on the Malabar 
Coast, and montane rainforest in the Western 
Ghats (Sahyadri) of southwestern India. The local- 
ity records for which data are available range from 
20-160 m above sea level. This species is fossorial 
and pelophilous, excavating shallow burrows (ca. 
30-40 cm deep) or scrapes in hard, clayey- or 
sandy-loam soils, under or at the base of stones 
and logs, in earthen banks, among the roots of 
trees, or in open ground. It occurs in sympatry 
with the buthids Isometrus sankeriensis, Lychas 
tricarinatus, Reddyanus brachycentrus, and an 
unidentified species of Isometrus Ehrenberg, 1828, 
the hormurids Chiromachetes fergusoni Pocock, 
1899, and several species of Iomachus Pocock, 
1893 (Sureshan et al., 2007a), and the rugodentid 
Rugodentus keralaensis (P. Jain, personal 
commun.). 


Sahyadrimetrus rugosus (Couzijn, 1981), 
comb. et stat. nov. 


Figures 8D, 10, 25D, 39D, 54E-H, 73D, 74D, 
75D, 198, 213-215, table 1 


Heterometrus (Chersonesometrus) phipsoni: 
Couzijn, 1981: 155, 157-159, 169, 171, 180, 
fig. 59 (misidentification, part). 

Heterometrus (Chersonesometrus) phipsoni phip- 
soni: Couzijn, 1981: 43, 87, 149-151, 153, 
170, 171, 192, table 7, fig. 59 (misidentifica- 
tion, part). 

Heterometrus (Chersonesometrus) scaber rugosus 
Couzijn, 1981: 40, 87, 133, 146, 147, 170, 
192, table 7, figs. 45, 58; Kovarik, 1998: 137; 
Fet, 2000: 441. 

Heterometrus (Heterometrus) keralaensis Tikader 
and Bastawade, 1983: 521, 528-533, figs. 
1417-1430; Kovarik, 1998: 137; Fet, 2000: 
432, 433; Bastawade et al., 2004: 47, 53, 57, 
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figs. 54-57; Sureshan et al., 2007a: 2906- 
2908, fig. 1 (part); syn. nov. 

Heterometrus (Heterometrus) keralensis: Indra, 
2001: 56, 57; Bastawade, 2006a: 131, 135, 
136 (part); Bastawade and Borkar, 2008: 
218, 219 (part); Bastawade, 2009: 212, 215, 
220, 221 (part). 

Heterometrus keralaensis: Kovatik, 2004: 20, 
51-53, tables 2, 3 (part); 2009: 35, 36, 39, 
48, tables 1, 2 (part); Aswathi and Sureshan, 
2017: 9847. 

Heterometrus phipsoni: Kovarik, 2004: 1, 4, 29, 
34, 44, 49, 51, 52, tables 2, 3 (misidentifica- 
tion, part); 2009: 35, 36, 42, 43, 48, tables 1, 
2 (misidentification, part). 

Heterometrus scaber: Kovarik, 2004: 1, 35, 38, 
51-53, tables 2, 3 (misidentification, part); 
2009: 35, 36, 43, 48, tables 1, 2 (misidentifi- 
cation, part). 

Heterometrus scaber rugosus: Kovarik, 2004: 38. 


TyPE MATERIAL: INDIA: Heterometrus (Cher- 
sonesometrus) scaber rugosus: Holotype & 
(MNHN RS 0082 [Simon coll. 17340]), Malabar 
Coast, E. Pougnet [examined]. Kerala: Palghat 
Distr.: Heterometrus (H.) keralaensis: Holotype 3 
(ZSI 5110/18), 1 imm. ¢ paratype (ZSI 5111/18), 
Meenmutty [Minmutty, 11°20'N 76°31'E], New 
Amaranbalan (R.F.) [New Amarambalam 
Reserved Forest], 21.i1.1979, T.S.N. Murthy. 

Diacnosis: Sahyadrimetrus rugosus may be 
separated from other species of Sahyadrimetrus as 
follows. The carapace is markedly dorsoventrally 
compressed, the lateral surfaces sloping gently 
(fig. 25D), in S. rugosus but vaulted, the lateral 
surfaces sloping steeply in S. scaber to very steeply 
in S. mathewi. The carapace mediolateral margins 
diverge or converge slightly posteriorly (at the 
posterolateral sulci) in S. rugosus but converge 
markedly posteriorly (at the posterolateral sulci) 
in S. kanarensis, S. mathewi, and S. scaber. The 
carapace interocular surface is granular along the 
median longitudinal and anterior bifurcated sulci 
only in the male, and the frontal lobes and medial 
region of the interocular surface are granular with 
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smooth areas in the female (fig. 25D) of S. rugo- 
sus, whereas the frontal lobes and medial region 
are granular with smooth areas in the male of S. 
kanarensis, S, scaber, and S, tikaderi, and the 
interocular surface is entirely, uniformly granular 
in the male and female of S. mathewi. The cara- 
pace posterolateral surfaces of the female (fig. 
25D) are smooth or nearly so in S. rugosus but 
granular in S. mathewi and S. scaber. The pedi- 
palps of the adult male are long, with femur length 
: posterior carapace width ratio (FL:PCW) = 0.80 
and femur length : carapace length ratio (FL:CL) 
= 0.76 in S. rugosus but short, with FL:PCW < 
0.77, FL:CL < 0.74 in S. kanarensis, S. scaber and 
S, tikaderi, The pedipalp patella dorsomedian 
carina of the female (fig. 214) is present and 
entirely to predominantly granular in S. rugosus 
but absent or obsolete in all other species. The 
patella retrodorsal carina of the female (fig. 214) 
is absent or obsolete, and the retromedian carinae 
present and granular in S. rugosus whereas the 
retrodorsal carina is present, as strongly devel- 
oped as or more strongly developed than the ret- 
romedian carinae, which are absent or obsolete in 
S. kanarensis, S. mathewi, and S. scaber. The 
patella dorsal, retrodorsal, and retroventral inter- 
carinal surfaces of the female (fig. 214) are granu- 
lar in S, rugosus but smooth or nearly so in the 
other species. The maximum distance between the 
dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the pedipalp chela manus is less 
than the maximum distance between the dorsal 
secondary and digital carinae (DSC-DC) in the 
male of S, rugosus but similar to the DSC-DC in 
the male of S. kanarensis and S. scaber. The chela 
manus dorsal surface of the female (fig. 215) is 
coarsely granular to granulo-reticulate in S. rugo- 
sus but smooth or nearly so in S. kanarensis and 
S, tikaderi, The chela manus retrolateral intercari- 
nal surfaces are smooth or nearly so in the male 
and granular in the female (fig. 215) of S. rugosus, 
but granular in the male of S. mathewi and S. 
scaber, and smooth or nearly so in the female of 
S. kanarensis, S, mathewi, and S, scaber, Macroseta 
st is spiniform on the retroventral surfaces of the 





FIGURE 205. Sahyadrimetrus kanarensis (Pocock, 
1900), comb, nov., 2 (AMNH), Chaudi, India, pedi- 
palp patella: A. dorsal, B. retrolateral, and C, ventral 
aspects. Scale bar = 5 mm. 


basitarsi of legs I-III (fig. 54E-H) in S. rugosus but 
setiform on the retroventral surfaces of the 
basitarsi of legs I-III in S. kanarensis, and legs I 
and II in S. mathewi and S. scaber; st on the pro- 
ventral surface of the basitarsus of leg III is seti- 
form in S. rugosus but spiniform in S. kanarensis. 
The mesial surfaces of mesosomal tergites I-VI 
are smooth in the male and the lateral surfaces 
smooth in the female of S. rugosus, whereas the 
mesial surfaces are granular in the male of S. 
mathewi and S, scaber and the lateral surfaces 
granular in the female of all other species except 
S. barberi. The ventral intercarinal surfaces of 
metasomal segment IV are smooth (fig. 75D) in S. 
rugosus but granular in S. tikaderi. The dorsolat- 
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FIGURE 206. Sahyadrimetrus kanarensis (Pocock, 1900), comb. nov., d (AMNH), Chaudi, India, pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 207. Sahyadrimetrus kanarensis (Pocock, 1900), comb. nov., 2 (AMNH), Chaudi, India, pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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eral carinae of metasomal segment V are distinct 
and continuous (fig. 73D) in S. rugosus but obso- 
lete and discontinuous to absent in S. barberi. 

DISTRIBUTION: This species is endemic to the 
Indian states of Karnataka, Kerala, and Tamil 
Nadu (fig. 198, table 1). It appears to occur at 
higher elevations than S. scaber and is separated 
from S. tikaderi, occurring to the south, by the 
Palakkad (Palghat) Gap. Most records of this 
species (e.g., Sureshan et al., 2007a; Aswathi and 
Sureshan, 2017) remain unconfirmed and many 
are probably misidentifications of S. mathewi. 

Eco.Loey: Sahyadrimetrus rugosus inhabits 
primary and secondary montane rainforest in 
the Western Ghats (Sahyadri) of southern India. 
The locality records for which data are available 
range from 750-1115 m above sea level. This 
species is fossorial and pelophilous, excavating 
single-occupant burrows (ca. 20-50 cm deep) 
in hard, moist, clayey-loam soils, under stones 
(fig. 8D) or in open ground on earthen banks. 
Burrow entrances are broad and flat (Indra, 
2001). It occurs in sympatry with the buthid 
Isometrus sankeriensis and unidentified hor- 
murids of the genus Jomachus (Sureshan et al., 
2007a). 

REMARKS: Couzijn (1981) described H. (C.) 
scaber rugosus from the Malabar Coast of Ker- 
ala, India. The subspecies was not mentioned 
by Tikader and Bastawade (1983) but was 
listed by Fet (2000). Kovarik (2004: 35, 38; 
2009: 43) listed the subspecies under H. scaber 
but did not formally synonymize it, being 
unable to examine the holotype. The holotype 
was examined during the present investigation 
but was not found to be conspecific with S. 
scaber. The diagnostic characters mentioned 
by Couzijn (1981: 146, 147), which include 
carination and surface macrosculpture of the 
carapace, described as “lateral and posterolat- 
eral areas and frontal margin granulated; 
remaining areas smooth though locally faint 
granules occur, and a few sparse and fine gran- 
ules can be found near the superciliary crests,” 
are consistent with H. keralaensis, rather than 
S. scaber. 
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The status of H. keralaensis, previously known 
only from the type locality, Meenmutty, Kerala, 
also remained uncertain until now. Kovarik 
(2004: 20) “was unable to examine this species” 
and believed it “related to H. thorellii Pocock, 
1892, from which it differs (apart from the char- 
acters given in the key) in having the dorsal sur- 
face of the chela reticulated.” Interestingly, 
Kovarik (2004: 20) examined and misidentified 
five females from Devala, Tamil Nadu (CAS 
9070419 and 9070421) as H. phipsoni. Devala is 
close to the type locality of H. keralaensis. 

This distinctive species, previously placed in 
the nominotypical subgenus of Heterometrus by 
various authors (Tikader and Bastawade, 1983; 
Fet, 2000), as H. (H.) keralaensis, is newly accom- 
modated in Sahyadrimetrus, gen. nov., based on 
phylogenetic analysis (fig. 10). Contrary to the 
speculations of Kovarik (2004), it is not closely 
related to H. thorellii or other species of Het- 
erometrus, despite the elongated pedipalps of the 
adult male. Among many other differences 
recounted in the key and diagnosis above, it lacks 
the prominent spiniform granule on the proven- 
tral carina of the pedipalp patella typical of all 
species of that genus. Among the species of Sahy- 
adrimetrus, S. rugosus differs obviously from S. 
scaber in the smooth carapace interocular sur- 
face, and from S. kanarensis and S. scaber in the 
shape and elongation of the male pedipalps. It is 
most closely related to S. barberi and S. tikaderi, 
with which it shares similar counts of pro- and 
retroventral spiniform macrosetae on the telo- 
tarsi of legs I-IV (4/5, 4/5—6, 4/6, 4/6 in S. rugo- 
sus compared with 4/6, 4/6, 4/6, 4/6 in S. barberi) 
but differs from S. barberi in the more elongate 
chela manus, and from S. barberi and S. tikaderi 
in the more strongly developed dorsolateral cari- 
nae of metasomal segment V. 

Based on these deductions, Sahyadrimetrus 
rugosus (Couzijn, 1981), comb. et stat. nov., is 
elevated from the rank of subspecies and the 
following new synonym presented: Heterome- 
trus (Heterometrus) keralaensis Tikader and 
Bastawade, 1983 = Sahyadrimetrus rugosus 
(Couzijn, 1981), syn. nov. 
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MATERIAL EXAMINED: Karnataka: Kodagu 
Distr.: Nalknad Palace Rd, Yevakapadi, 12°14'N 
75°38'E, 1115 m, 20.xi.2009, R. Datta, secondary 
evergreen forest/coffee plantations, in scrape under 
stone embedded in road cut, clayey loam, 1 
(AMNH). Kerala: Wayanad Distr.: Chaliyar River, 
above Meenmutty Waterfalls, 11°32'N 76°14’E, 845 
m, 24.xi.2006, P. Menon, secondary montane forest 
with bamboo thicket on banks of perennial river, 
sandy-clay soil, doorkeeping at burrow entrance 
below large rock, embedded in earthen bank, 1 2, 8 
juv. 2 (AMNH), 1 juv. 2 (AMCC [LP 14007]); Kun- 
nathidavaka, 11°31’N 76°03’E, 838 m, 25.xi.2006, P. 
Menon, primary montane evergreen forest in steep 
ravine leading down to perennial rocky stream, gran- 
ite outcrops and loose stones, many embedded in 
clayey-loam soil, fairly humid, in burrows (ca. 20 cm 
deep) under large stones or in open ground, 1 2, 1 
subad. 2 (AMNH), 1 subad. 6 (AMCC [LP 14028]), 
893 m, 18-19.xi.2009, R. Datta, 2 2, 1 subad. d, 3 
juv. 2 (AMNH), 1 juv. 6 (AMCC [LP 16770]); Poo- 
kode Lake, Vythiri, 11°33’N 76°02’E, 748 m, 19. 
xi.2009, R. Datta, primary evergreen forest on low 
hills, excavated from 50 cm deep burrow in open, 
clayey ground with few stones, 1 subad. d (AMCC 
[LP 16768]). Tamil Nadu: Nilgiris Distr.: Devala 
[11°28’N 76°23’E], S India, v.1961, P. Susai Nathan, 
ex Stahnke coll., 5 2 (CAS 9070419 [ASU 61-243], 
9070421 [ASU 61-242, 244, 284, 286]). 


Sahyadrimetrus scaber (Thorell, 1876), 
comb. nov. 


Figures 10, 26E, F, 40E, F, 55I-L, 73E, 74E, 75E, 
199, 216-219, table 1 


Buhus (Heterometrus) spinifer: Gervais, 1844a: 
60, 61 (part). 

Scorpio leioderma Dufour, 1856: 571, 586, 631, 
632; Pocock, 1900a: 99; Couzijn, 1981: 58; 
Fet, 2000: 448; syn. nov. 

Heterometrus afer (nec Scorpio afer Linnaeus, 
1758): Simon, 1872b: 53, 59, 98-101, pl. VI, 
fig. 1 (part); Couzijn, 1981: 145. 

Pandinus scaber Thorell, 1876b: 202; Simon, 
1905: 161; Couzijn, 1981: 144. 

Scorpio scaber: Pocock, 1893: 310, 311 (part); 
Kraepelin, 1894: 32, 58. 


Heterometrus scaber: Kraepelin, 1899: 111, 116; 
1913: 166 (part); Lampe, 1918: 198; 
Takashima, 1945: 93; Hjelle, 1990: 17, 54, 58 
(part); Kovarik, 2004: 1, 35, 37, 38, 51-53, 
tables 2, 3 (part), fig. 25; 2009: 35, 36, 43, 
48, 49, 90, 100, tables 1, 2 (part), figs. 120, 
121, 212; Aswathi and Sureshan, 2017: 9847, 
9848 (part), figs. 1-3, image 10. 

Palamnaeus scaber: Pocock, 1900a: 85, 93 (part). 

Heterometrus (Scorpio) scaber: Kraepelin, 1901: 
271. 

Heterometrus (Chersonesometrus) scaber: 
Couzijn, 1981: 170, fig. 58 (part); Tikader 
and Bastawade, 1983: 576, 619-625 (part), 
figs. 1639-1652; Kovarik, 1998: 136; Fet, 
2000: 440 (part); Bastawade et al., 2004: 48, 
55, 58, figs. 69, 70; Sureshan et al., 2007a: 
2907, 2908, fig. 2 (part). 

Heterometrus (Chersonesometrus) scaber scaber: 
Couzijn, 1981: 39, 87, 133, 144-147, 170, 
192, table 7, figs. 44, 58 (part); Fet, 2000: 440. 

Heterometrus (Heterometrus) malapuramensis 
Tikader and Bastawade, 1983: 519, 522, 
533-538, figs. 1431-1444 (synonymized by 
Kovarik, 2004: 1, 35, 38); Biswas, 1984: 320; 
Kovarik, 1998: 137; Fet, 2000: 436; Indra, 
2001: 56, 57; Bastawade et al., 2004: 47, 48, 
54, 57, figs. 58-62; Kovarik, 2004: 1, 38 
(part); Sureshan et al., 2007a: 2906-2908, 
fig. 2 (part); Indra, 2009: 142. 

Heterometrus (Srilankametrus) indus: Kovatik, 
2002: 17 (misidentification, part). 

Heterometrus rolciki Kovarik, 2004: 1, 7, 35, 36, 
51-53, tables 1-3, fig. 24; 2009: 35, 36, 43, 
48, 49, 89, 100, 111, tables 1, 2, figs. 111- 
117, 210, 211, 265; syn. nov. 

Heterometrus (Chersonesometrus) kanaraensis: 
Indra, 2006: 197, 199, 200 (misidentifica- 
tion, part). 


TyPE MATERIAL: INDIA: Scorpio leioderma: 
Holotype [depository unknown], Malabar, India. 
Pandinus scaber: Holotype, “Bengale” [lost]. Ker- 
ala: Kozhikode Distr.: Heterometrus (H.) mala- 
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puramensis: Holotype d (ZSI 5104/18), 
Malapuram [Malappuram, 11°04’N 76°04'E], 
Poonus estate, 16.vii.1981, K.N. Nair; paratypes: 
2 6 (ZSI 5106/18-5108/18), same data except: 
14.vii.1981; 3 imm. d (ZSI 5106/18-5108/18), 
Perambra [11°34'’N 75°45’E], Chermalai Hills, 
18.vii.1981, K.N. Nair; 1 2, 29 imm. (ZSI 
5109/18), Perumpally [09°10’E 76°27'E], 
16.vii.1981, K.N. Nair; 3 imm. ¢ (ZSI 5106/18- 
5108/18), Puthupady [Puthuppady, 10°01’N 
76°36'E], 14.vii.1981, K.N. Nair. Puducherry: 
Mahé Distr.: Heterometrus (Chersonesometrus) s. 
scaber: Neotype 2 (MNHN RS 0098), Mahé 
[11°42'N 75°32'E], Deschamps [examined]. 
Tamil Nadu: Nilgiris Distr: Heterometrus rolciki: 
Holotype 3d (FKPC), Nilgiri Hills, 15 km SE of 
Kotagiri, Kunjappanai env., 11°22'N 76°56’E, ca. 
900 m, 7-22.v.2000, J. Rolcik; paratypes: 1 d, 1 
imm. (FKPC), same data, except: 23-30.v.1999, 
Z. Kejval and M. Tryzna; 1 2, 2 juvs. (FKPC), 
near Kotagiri [11°26’N 76°53’E], 27.x.1997, 
Werner. 

As discussed by Couzijn (1981: 145, 146), 
Simon (1872b: 99) described an adult, the sex of 
which cannot be determined from the descrip- 
tion, under the name Heterometrus afer (nec 
Scorpio afer Linnaeus, 1758). Simon (1872b: 99) 
noted “parait commun au Bengale” and added a 
few measurements of the largest specimen. How- 
ever, according to Couzijn (1981) none of the 
specimens of H. scaber (i.e., H. afer sensu Simon, 
1872) that were once part of E. Simon's personal 
collection (now deposited in the MNHN) fit 
these measurements, no corresponding speci- 
mens from Bengal are present in the MNHN 
or other collections, and the type locality is 
probably erroneous (cf. Pocock, 1900a: 93, fn.). 
Couzijn (1981) therefore designated an adult 
female (MNHN RS 0098) from Mahé as neotype. 
A female was selected as neotype rather than a 
male, to facilitate comparison with the holotypes 
of H. s. rugosus and H. s. obscurus which are both 
female, no male being available at the time. 

Dracnosis: Sahyadrimetrus scaber may be 
separated from other species of Sahyadrimetrus as 
follows. The carapace is vaulted, the lateral sur- 
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faces sloping steeply (fig. 26E, F), in S. scaber but 
moderately to markedly dorsoventrally com- 
pressed, the lateral surfaces sloping gently, in S. 
barberi, S. kanarensis, S. rugosus, and S. tikaderi. 
The carapace mediolateral margins converge 
markedly posteriorly (at the posterolateral sulci) 
in S. scaber but diverge or converge slightly poste- 
riorly (at the posterolateral sulci) in S. barberi, S. 
rugosus, and S. tikaderi. The frontal lobes and 
medial region of the carapace interocular surface 
are granular with smooth areas in the male and 
female (fig. 26E, F) of S. scaber whereas the 
interocular surface is granular along the median 
longitudinal and anterior bifurcated sulci only in 
the male of S. rugosus, and the interocular surface 
is entirely, uniformly granular in the male and 
female of S. mathewi. The carapace posterolateral 
surfaces of the female (fig. 26F) are granular in S. 
scaber but smooth or nearly so in all other species 
except S. mathewi. The pedipalps of the adult male 
are short, with femur length : posterior carapace 
width ratio (FL:PCW) < 0.77 and femur length : 
carapace length ratio (FL:CL) < 0.74 (fig. 216A, B) 
in S. scaber but long, with FL:PCW = 0.80 and 
FL:CL 2 0.76 in S. mathewi and S. rugosus. The 
pedipalp patella dorsomedian carina of the female 
is absent or obsolete in S. scaber but entirely to 
predominantly granular in S. rugosus. The patella 
retrodorsal carina of the female is present and as 
strongly developed as or more strongly developed 
than the retromedian carinae, which are absent or 
obsolete in S. scaber, whereas the retrodorsal 
carina of the female is absent or obsolete, and the 
retromedian carinae present and granular in S. 
barberi, S. rugosus, and S. tikaderi. The patella 
dorsal, retrodorsal, and retroventral intercarinal 
surfaces of the female are smooth or nearly so in 
S. scaber but granular in S. rugosus. The maximum 
distance between the dorsomedian and dorsal sec- 
ondary carinae (DMC-DSC) of the pedipalp chela 
manus is similar to the maximum distance 
between the dorsal secondary and digital carinae 
(DSC-DC) in the male (fig. 218) of S. scaber but 
less than the DSC-DC in the male of S. mathewi, 
S. rugosus, and S. tikaderi. The chela manus dorsal 
surface of the female (fig. 219) is smooth to finely 
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FIGURE 210. Sahyadrimetrus mathewi, gen. et sp. nov., holotype ¢d (AMNH), Poomala, India, pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


granulo-reticulate in S. scaber but smooth or 
nearly so in S. kanarensis and S. tikaderi. The chela 
manus retrolateral intercarinal surfaces are granu- 
lar in the male (fig. 218) and smooth or nearly so 
in the female (fig. 219) of S. scaber, but smooth or 
nearly so in the male of S. kanarensis, and granu- 
lar in the female of S. barberi, S. rugosus, and S. 
tikaderi. Macroseta st is setiform on the retroven- 
tral surfaces of the basitarsi of legs I and II and 
spiniform on leg III (fig. 55I-L) in S. scaber but 
spiniform on the retroventral surfaces of the 
basitarsi of legs I-III in S. barberi, S. rugosus, and 
S. tikaderi, and setiform on legs I-III in S. kana- 
rensis; st on the proventral surface of the basitar- 
sus of leg III is setiform in S. scaber but spiniform 


in S. kanarensis. The mesial surfaces of mesosomal 
tergites I-VI are granular in the male and the lat- 
eral surfaces granular in the female of S. scaber, 
whereas the mesial surfaces are smooth in the 
male of S. kanarensis, S. rugosus, and S. tikaderi, 
and the lateral surfaces smooth in the female of S. 
rugosus. The ventral intercarinal surfaces of meta- 
somal segment IV are smooth (fig. 75E) in S. 
scaber but granular in S. tikaderi. The dorsolateral 
carinae of metasomal segment V are distinct and 
continuous (fig. 73E) in S. scaber but obsolete and 
discontinuous to absent in S. barberi. 
DISTRIBUTION: This species is endemic to 
India (fig. 199, table 1), where it has been 
recorded in the states of Goa, Karnataka, Kerala, 
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FIGURE 211. Sahyadrimetrus mathewi, gen. et sp. nov., holotype ¢ (AMNH), Poomala, India, pedipalp chela: 
A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 212. Sahyadrimetrus mathewi, gen. et sp. nov., paratype 2 (AMNH), Poomala, India, pedipalp chela: 
A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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Tamil Nadu, and the union territory of Puduch- 
erry: Mahé District only; records from Pondi- 
cherry, e.g., Kovarik (2004: 38), are erroneous or 
misidentified. All known records occur north of 
the Bharathappuzha River and the Palakkad 
(Palghat) Gap. The distribution of S. scaber is 
parapatric with those of S. kanarensis, S. mathewi, 
and S. rugosus. 

Eco.oey: Sahyadrimetrus scaber inhabits wet 
primary and secondary lowland rainforest, 
swamp forest and plantations on the Malabar 
Coast, and montane rainforest in the Western 
Ghats (Sahyadri) of southwestern India. The 
locality records for which data are available range 
from 65-900 m above sea level. This species is 
fossorial and pelophilous, excavating shallow 
burrows (ca. 10—40 cm deep) or scrapes in hard, 
clayey- or sandy-loam soils, under or at the base 
of stones and logs, in earthen banks, among the 
roots of trees, or in open ground (P. Jain, per- 
sonal commun.). It occurs in sympatry with the 
buthids Isometrus sankeriensis, Lychas tricarina- 
tus, and Reddyanus brachycentrus, and the hor- 
murid Iomachus laeviceps (Indra, 2006). 

CONSERVATION Status: Sahyadrimetrus 
scaber is occasionally available in the exotic pet 
trade. 

REMARKS: This species, previously placed in 
subgenus Chersonesometrus of Heterometrus by 
various authors (e.g., Couzijn, 1981; Tikader and 
Bastawade, 1983; Fet, 2000), is newly accommo- 
dated in Sahyadrimetrus, gen. nov., based on a 
phylogenetic analysis (fig. 10). 

The following synonym is confirmed: Het- 
erometrus (H.) malapuramensis Tikader and 
Bastawade, 1983 = Sahyadrimetrus scaber 
(Thorell, 1876), comb. nov., synonymized by 
Kovarik (2004). Although unable to examine 
the types, Kovarik (2004: 38) tentatively syn- 
onymized H. (H.) malapuramensis with H. 
scaber based on characters in the original 
description by Tikader and Bastawade (1983). 
Kovarik’s (2004) decision is upheld in the pres- 
ent investigation, based on independent assess- 
ment of the illustrations and description of 
Tikader and Bastawade (1983: 533), citing char- 
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acters closely matching S. scaber, including 
“Male of large body, entirely granular. Carapace 
closely granular.” The total length of H. (H.) 
malapuramensis is 101 mm compared with 
100-130 mm in S. scaber; the pectinal tooth 
count is 11/11 in H. (H.) malapuramensis com- 
pared with 7-12 in S. scaber; and the counts of 
pro- and retroventral spiniform macrosetae on 
the telotarsi of legs I-IV are 3-4/5, 3—4/4—5, 
4/5, 4/5 in H. (H.) malapuramensis compared 
with 3/5, 3/5—6, 4/6, 4/6 in S. scaber. Addition- 
ally, the type locality of H. (H.) malapuramen- 
sis, Malappuram on the Malabar Coast of 
Kerala, occurs in an area in which S. scaber is 
the only scorpionid species recorded (fig. 199). 
Scorpio leioderma, described from Malabar, 
India, was deemed unrecognizable from the 
original description by Pocock (1900a: 99) and 
listed as incertae sedis by Fet (2000: 448). How- 
ever, it appears most likely that S. leioderma is 
a senior synonym of S. scaber. Therefore, the 
following new synonym is proposed: Scorpio 
leioderma Dufour, 1856 = S. scaber, syn. nov. 
The name Scorpio leioderma Dufour, 1856, was 
published earlier than the name Pandinus scaber 
Thorell, 1876; however, Dufour’s (1856) name 
was never used again, whereas the Thorell’s 
(1876b) name won general acceptance and is 
the only name used since the 1880s. 
Heterometrus rolciki was described from five 
specimens collected at two localities in the vicinity 
of Kotagiri, an area in which S. scaber is abundant 
at lower elevations (fig. 199). Kovarik (2004: 35) 
states that H. rolciki “is close to H. scaber, but its 
smaller size accounts for some morphological dif- 
ferences.’ The smaller size range of H. rolciki, cited 
as 80-100 mm (cf. 100-130 mm in S. scaber), and 
minor morphometric differences which are a 
function of the smaller size, are not uncommon in 
scorpionids, and could be explained by the higher 
elevations of the localities at which H. rolciki was 
collected, compared with populations of S. scaber 
at lower elevations. On the other hand, the speci- 
mens may be immature. Heterometrus rolciki is 
identical to S. scaber in other respects, notably the 
carapace shape, coarsely granular carapace sur- 
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FIGURE 214. Sahyadrimetrus rugosus (Couzijn, 1981), comb. nov. et stat. nov., 2 (AMNH), Chaliyar River, 
India, pedipalp patella: A. dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm 


faces, and shape and relatively smooth surfaces of 
the pedipalp chela manus, pectinal tooth counts 
(10-12 in H. rolciki compared with 7-12 in S. 
scaber), and counts of pro- and retroventral spini- 
form macrosetae on the telotarsi of legs III and IV, 
4/6 in H. rolciki and S. scaber (Tikader and 
Bastawade, 1983). Based on the abundant evi- 
dence that the types of H. rolciki are conspecific 
with S. scaber, the following new synonym is pre- 
sented: Heterometrus rolciki Kovarik, 2004 = S. 
scaber, syn. nov. 

Specimens illustrated as S. scaber by Tikader 
and Bastawade (1983: 576, 619-625, figs. 1639- 
1652) and Kovarik (2009: 107, fig. 256) are mis- 
identifications of S. kanarensis. 


MATERIAL EXAMINED: INDIA: Goa: M. Rousseau, 
1 d (MNHN RS 0100). Karnataka: Belagavi Distr: 
Kalsa Waterfall, between Surla and Kankumbi, 15°41'N 
74°11'E, 100 m, 28.xi.2006, P. Menon, riverine forest 
with open grassy patches along rocky gorge of peren- 
nial (Kalsa) river, many laterite stones, clayey-loam soil, 
in shallow burrows (ca. 10 c (Sahyadri) m long) under 
stones, 1 9, 5 juv. d, 1 juv. 2 (AMNH), 1 juv. & 
(AMCC [LP 14023]). Dakshina Kannada Distr.: Kal- 
bale, Virajpet-Byndoor Rd, Guddadka, 12°38'N 
75°18’E, 259 m, 20.xi.2009, R. Datta, secondary ever- 
green forest, surrounded by old plantations, on moder- 
ate slope, under stone on clayey loam beneath forest 
canopy, 1 juv. d (AMCC [LP 16771]). Shimoga Distr: 
Agumbe, 13°31'N 75°05’E, 629 m, 20.xi.2009, R. Datta, 
evergreen rainforest on plateau, doorkeeping at burrow 
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FIGURE 215. Sahyadrimetrus rugosus (Couzijn, 1981), comb. nov. et stat. nov., 2 (AMNH), Chaliyar River, 
India, pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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entrances in clayey-loam soil, on forest floor and along 
road cuts, most observed in open ground, not under 
logs/stones, 2 2 (AMNH); Jogi Gundi Falls, 13°29°N 
75°07'E, 662 m, 21.xi.2009, R. Datta, dense canopy, 
evergreen rainforest, on clayey loam with rock out- 
crops, loose and embedded stones, in scrape under 
stone, 1 juv. 2 (AMCC [LP 16772]). Udupi Distr; 
Someshwara, Nadpalu, intersection Sitha River with 
road to Koodlu Theertha Waterfalls, 13°26'N 75°06'E, 
135 m, 27,x1,2006, P, Menon, riverine forest along rocky 
stream bed near perennial river, sandy-loam soil, in 
scrape under large stone on dry, rocky riverbed, 1 ¢ 
(AMNH); Someshwara, Sitha River, Seethanadi, 
13°29'N 75°O1'E, 68 m, 26.xi,2006, P. Menon, primary, 
lowland evergreen forest on flat plain near perennial 
river, forest dry but humid, damp, clayey-loam soil, 
moderate canopy, sparse understorey, female excavated 
from burrow, ca. 20 cm deep, in open ground, juy, in 
shallow burrow under small stone, 1 2 (AMNH), 1 juv. 
2 (AMCC [LP 13979]). Puducherry: Mahé Distr: 
Malabar, Dussumier, 1 d6 (MNHN RS 0095}; Mahe, 
Malabar [11°42’N 75°32'E], 1903, M. Maindron, 1 2 
(MNHN RS 3264). 

ERRONEOUS RECORDS: INDIA: Puducherry: 
Puducherry Distr: Pondichéry {[Pondicherry/Puduch- 
cheri/Puducherry, 11°59'N 79°49'E], 1883, Chaper, 1 
6 (MNHN RS 0099). Tamil Nadu: Coimbatore, Pondi- 
chéry (Puttuchcheri), 2 d (MNHN RS 0101 [Simon 
coll, 1647]). 


Sahyadrimetrus tikaderi, gen. et sp. nov. 


Figures 10, 25F, F, 39E, K 54I-L, 73F, 745, 756, 
198, 220-224, tables 1, 3, 5 


Heterometrus (Chersonesometrus) kanaraensis: 
Bastawade et al., 2004; 44, 48, 56, 58 
(misidentification, part). 

Heterometrus (Chersonesometrus) barberi: 
Sureshan et al., 2007a: 2903, 2906-2908, fig. 
1, image 2 (misidentification, part). 

Heterometrus (Chersonesometrus) kanarensis: 
Sureshan et al., 2007a: 2907, 2908, fig. 2 
(misidentification, part); 2007b: 52, 53, 
photo 5 (misidentification, part). 

Heterometrus barberi; Aswathi and Sureshan, 
2017: 9847 (misidentification, part). 

Heterometrus kanaraensis: Aswathi and Sure- 
shan, 2017: 9847 (misidentification, part). 


NO. 442 


TyPE MATERIAL: INDIA: Tamil Nadu: Coim- 
batore Distr: Holotype d, 2 ¢, 6 juv. d paratypes 
(MNHN RS 3265), Attakatti [10°27'N 76°59’E], 
9,vii,L945, Dr. K, Lindberg, sous pierres [under 
stones]; paratypes: 1 d,1 2, 1 subad. d, 1 9 sinis- 
tral pedipalp chela (AMNH), 1 juv. 2 (AMCC [LP 
16766]), Attakatti, 10°27"N 76°59’E, 777-1012 m, 
17.xi.2009, R. Datta, evergreen forest on moderate 
slope with granite outcrops, loose and embedded 
stones, excavated from burrows (10-40 cm deep) 
in sandy loam, two in rock crevice; paratypes: 3 3, 
3 9, 2juv, d, 2 juv, 2 (AMNH), 2 juv. d (AMCC 
[LP 16764]), 3 juv. 3,7 juv. 2 (AMCC [LP 16767]), 
Attakatti, ca. 650 m S, 10°26'N 76°59’E, 962 m, 
17-18.xi.2009, R. Datta, evergreen forest on steep 
slope near river with large, rocky granite outcrops, 
in scrapes or burrows (ca. 30-40 cm deep) beneath 
large, granite stones under canopy, Dindigul Distr.: 
1 subad. 6 paratype (AMCC [LP 16760]), MelPal- 
lam, ca. 9 km N on Palani Ghat/Perumal Malai/ 
Palani—Kodaikanal Road, 10°21'N 77°34’E, 1133 
m, 17.xi.2009, R. Datta, degraded secondary forest 
on moderate slope with granite outcrops and 
embedded stones, in scrape (ca. 15 cm long) under 
large stone, in sandy loam; 1 ¢, 1 subad. d para- 
types (MNHN RS 3266), Uslampatti (route a 
Tandikoudi, Mts. Palni) [Palni Mts., route from 
Usilampatti to Thandikudi, 10°19'N 77°39'E], 
14.viii.1945, Dr. K. Lindberg, sous pierres; 3 juv. d 
paratypes (MNHN RS 3142), Monts Palni, pente au 
dessus de la riviere Tanaikadu [Palni Mts., slope 
above Tanaikadu River, Pannaikadu, 10°17'N 
77°38’ E], 1200 m, viii.1943, Dr. K. Lindberg. 

EtyMo.ocy: The specific epithet is a patro- 
nym honoring the Indian arachnologist Binoy 
Krishna Tikader (1928-1994), formerly of the 
Zoological Survey of India, Kolkata, and widely 
known as B.K. Tikader, who contributed signifi- 
cantly to the knowledge of Indian scorpions (e.g., 
Tikader and Bastawade, 1983) and other arach- 
nids over the course of his career. 

DiaGnosis: Sahyadrimetrus tikaderi may be 
separated from other species of Sahyadrimetrus 
as follows, The carapace is markedly dorsoven- 
trally compressed, the lateral surfaces sloping 
gently (fig. 25E, F), in S. tikaderi but vaulted, 
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the lateral surfaces sloping steeply in S. scaber 
to very steeply in S. mathewi. The carapace 
mediolateral margins diverge or converge 
slightly posteriorly (at the posterolateral sulci) 
in S. tikaderi but converge markedly posteri- 
orly (at the posterolateral sulci) in S. kanaren- 
sis, S. mathewi, and S. scaber. The frontal lobes 
and medial region of the carapace interocular 
surface are granular with smooth areas in the 
male and female (fig. 25E, F) of S. tikaderi 
whereas the interocular surface is granular 
along the median longitudinal and anterior 
bifurcated sulci in the male of S. rugosus, and 
the interocular surface is entirely, uniformly 
granular in the male and female of S. mathewi. 
The carapace posterolateral surfaces of the 
female (fig. 25F) are smooth or nearly so in S. 
tikaderi but granular in S. mathewi and S. 
scaber. The pedipalps of the adult male are 
short, with femur length : posterior carapace 
width ratio (FL:PCW) < 0.77 and femur length 
: carapace length ratio (FL:CL) < 0.74 (fig. 220) 
in S. tikaderi but long, with FL:PCW = 0.80 
and FL:CL = 0.76 in S. mathewi and S. rugosus. 
The pedipalp patella dorsomedian carina of the 
female is absent or obsolete in S. tikaderi but 
entirely to predominantly granular in S. rugo- 
sus. The patella retrodorsal carina of the female 
is absent or obsolete, and the retromedian cari- 
nae present and granular in S. tikaderi whereas 
the retrodorsal carina is present, as strongly 
developed as or more strongly developed than 
the retromedian carinae, which are absent or 
obsolete in S. kanarensis, S. mathewi, and S. 
scaber. The patella dorsal, retrodorsal, and ret- 
roventral intercarinal surfaces of the female are 
smooth or nearly so in S. tikaderi but granular 
in S. rugosus. The maximum distance between 
the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the pedipalp chela manus is 
less than the maximum distance between the 
dorsal secondary and digital carinae (DSC- 
DC) in the male (fig. 223) of S. tikaderi but 
similar to the DSC-DC in the male of S. kana- 
rensis and S. scaber. The chela manus dorsal 
surface of the female (fig. 224) is smooth or 
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FIGURE 217. Sahyadrimetrus scaber (Thorell, 1876), 
comb. nov., d (AMNH), Nadpalu, India, pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 


nearly so in S. tikaderi but finely to coarsely 
granular or granulo-reticulate in all the other 
species except S. kanarensis. The chela manus 
retrolateral intercarinal surfaces are smooth or 
nearly so in the male (fig. 223) and granular in 
the female (fig. 224) of S. tikaderi, but granular 
in the male of S. mathewi and S. scaber, and 
smooth or nearly so in the female of S. kana- 
rensis, S. mathewi, and S. scaber. Macroseta st 
is spiniform on the retroventral surfaces of the 
basitarsi of legs I-III (fig. 54I-L) in S. tikaderi 
but setiform on the retroventral surfaces of the 
basitarsi of legs I-III in S. kanarensis and legs 
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FIGURE 218. Sahyadrimetrus scaber (Thorell, 1876), comb. nov., ¢ (AMNH), Nadpalu, India, pedipalp chela: 
A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 219. Sahyadrimetrus scaber (Thorell, 1876), comb. nov., 2 (AMNH), Agumbe, India, pedipalp chela: 
A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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1 and IJ in S. mathewi and S. scaber; st on the 
proventral surface of the basitarsus of leg III is 
setiform in S. tikaderi but spiniform in S. kana- 
rensis, The mesial surfaces of mesosomal ter- 
gites I-VI are smooth in the male and the 
lateral surfaces granular in the female of S. 
tikaderi, whereas the mesial surfaces are granu- 
lar in the male of S. mathewi and S. scaber, and 
the lateral surfaces smooth in the female of S. 
barberi and S. rugosus. The ventral intercarinal 
surfaces of metasomal segment IV are granular 
(fig. 75F) in S. tikaderi but smooth in all other 
species. The dorsolateral carinae of metasomal 
segment V are distinct and continuous (fig. 
73F) in S. tikaderi but obsolete and discontinu- 
ous to absent in S. barberi. 

Description: The following description is 
based on the holotype and paratypes. Meristic 
data are presented in table 3 and measurements 
in table 5, 

Total length: Adult medium sized, maximum 
length, measured from anterior margin of cara- 
pace to tip of aculeus, 107 mm (102-112 mm, n 
= 2) (¢), 108 mm (107-108 mm, n = 2) (2). 

Color: Chelicerae, dorsal surfaces bicolored, 
lightly infuscate prodorsal half of manus paler 
than densely infuscate retrodorsal half of 
manus and fingers; manus slightly paler than 
carapace interocular surface. Carapace, pedi- 
palps, tergites, and metasoma entirely infus- 
cate, uniformly black or greenish black, 
Sternites I1I-VIL mostly or entirely infuscate, 
dark olive brown to black, becoming darker 
posteriorly. Coxosternal region infuscate, 
brownish black, maxillary lobes darker. Legs 
infuscate, uniformly black, similar to carapace, 
pedipalps, tergites, and metasoma (figs. 220, 
221). Genital opercula and pectines uniformly 
pale cream. Metasomal segments I-V entirely 
infuscate, similar to one another; carinae 
infuscate, darker than intercarinal surfaces; 
dorsal intercarinal surfaces similar to tergites; 
ventral intercarinal surfaces similar to or 
darker than sternites. Telson vesicle immacu- 
late, dark yellowish to reddish, paler than 
metasomal segment V; aculeus black. 
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Chelicerae: Movable finger prodistal (DI) and 
retrodistal (DE) teeth unequal, with DE tooth 
considerably smaller than D1] tooth, aligned lon- 
gitudinally and not opposable. Fingers and 
manus, proventral surfaces with long, dense ves- 
titure of macrosetae. Coxae, prodorsal surfaces 
without stridulatory setae (scaphotrix); prome- 
dian surfaces without chemoreceptive lamelli- 
form setae (trichocopae). 

Carapace: Carapace markedly dorsoventrally 
compressed, lateral surfaces sloping gently. Ante- 
rior margin concave, frontal lobes uneven, slop- 
ing medially toward deep median notch, without 
median projection or median depression (fig. 
25E, F). Anterolateral margins converging gradu- 
ally anteriorly, without distinct notch adjacent to 
posterior lateral ocelli; mediolateral margins 
diverging or converging slightly posteriorly (at 
posterolateral sulci). Anterior width of posterior 
width, 64% (59%-69%, n = 2) (d), 65% (64%- 
65%, n = 2) (¢); posterior width of length, 92% 
(89%-95%, mn = 2) (d), 102% (101%-102%, n = 
2) (2). Three pairs of lateral ocelli (MLMa, 
PLMa, PDMi), all similar in size, two anterior 
pairs situated anteriorly, well separated from 
posterior pair, situated laterally. Median ocelli 
slightly larger than lateral ocelli, distance between 
ocelli greater than or equal to width of ocellus; 
median ocular tubercle situated anteromedially, 
distance from anterior carapace margin, 53% 
(52%-53%, n = 2) (0), 52% (51%-52%, n = 2) 
(2). Median longitudinal sulcus narrow, suturi- 
form; continuous from median notch to interac- 
ular sulcus; anteriorly furcated; without 
anterocular depression. Anterior furcated sulci 
diverging broadly from anterior edge of median 
longitudinal sulcus. Median ocular tubercle 
raised, superciliary carinae higher than ocelli, 
extended anteriorly, subparallel. Interocular sul- 
cus present. Circumocular depressions com- 
pletely encircling median ocular tubercle, 
converging anteriorly. Posteromedian and pos- 
teromarginal sulci deep. Paired mediolateral and 
posterolateral sulci shallow. Median longitudinal 
suture continuous from median notch to median 
ocular tubercle, equally strong along entire 
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length; not extending to anterior margin of cara- 
pace, terminating at or posterior to median 
notch. Anterior furcated, anterocular, interocu- 
lar, and posterior sutures absent. Frontal lobes 
and medial region of interocular surface coarsely 
granular with smooth areas (fig. 25E, F); antero- 
lateral surfaces uniformly coarsely granular; 
mediolateral surfaces uniformly finely granular; 
posterolateral surfaces uniformly finely granular 
(3) or smooth (2); posteromedian surface 
smooth. 

Pedipalps: Pedipalp short, pedipalp femur 
length : posterior carapace width ratio (FL:PCW) 
< 0.77, femur length : carapace length ratio 
(FL:CL) < 0.74. Femur width of length, 39% 
(36%-41%, n = 2) (3), 45% (n = 2) (2). Retro- 
dorsal carina complete, granular, similar to or 
more strongly developed than prodorsal carina. 
Dorsal secondary carina obsolete, comprising 
few isolated granules. Dorsomedian carina ves- 
tigial, reduced to prominent granule demarcated 
by conspicuous macroseta. Prodorsal carina 
complete, granular. Promedian carina complete, 
comprising row of spiniform or subspiniform 
granules (several demarcated by conspicuous 
macrosetae), oriented diagonally between 
prodorsal and proventral carinae. Proventral 
carina complete, granular, as strongly developed 
as or more strongly developed than retroventral 
carina. Ventromedian and secondary accessory 
carinae absent. Retroventral carina extending 
partly or entirely to distal edge of segment. Ret- 
romedian carinae absent, indicated only by 
macrosetal rows. Dorsal intercarinal surfaces 
finely granular; other surfaces smooth. Patella 
width of length, 39% (n = 2) (d), 51% (50%- 
51%, n = 2) (2). Dorsal surface convex, axis of 
dorsomedian carina dorsal to axis of retrodorsal 
carina. Dorsomedian carina obsolete, costate 
(fig. 222). Retrodorsal carina obsolete, less 
strongly developed than granular retromedian 
carinae. Retroventral carina obsolete, costate. 
Promedian carina vestigial, reduced to subspini- 
form granules, demarcated by conspicuous mac- 
roseta (d) or absent (2); promedian process 
absent. Other carinae absent. Intercarinal sur- 


faces smooth. Chela short, narrow (figs. 223, 
224); manus height of width, 99% (93%-104%, 
n = 2) (6d), 82% (79%-84%, n = 2) (2); manus 
length along retroventral carina of manus width, 
151% (135%-166%, n = 2) (dc), 102% (94%- 
110%, n = 2) (2); manus length along retroven- 
tral carina of movable finger length, 83% 
(77%-88%, n = 2) (d), 76% (n = 2) (2). Chela 
moderately (d) to sparsely (2) setose. Manus 
dorsal surface (between dorsomedian and digi- 
tal carinae) curved, i.e., slightly to markedly 
convex; proximal margin (lobe) of dorsal sur- 
face moderately curved and aligned with proxi- 
mal margin of retrolateral surface. Dorsomedian 
carina obsolete, costate on fixed finger and com- 
prising irregular row of spiniform granules, 
becoming obsolete proximally, on manus. Dor- 
sal secondary, subdigital, digital, and retrome- 
dian carinae absent. Maximum distance between 
dorsomedian carina and setal row demarcating 
dorsal secondary carina (DMC-DSC) less than 
(3d) or similar to (2) maximum distance 
between setal rows demarcating dorsal second- 
ary and digital carinae (DSC-DC). Retrolateral 
secondary and secondary accessory carinae ves- 
tigial, proximal to condyle of movable finger. 
Retroventral carina distinct, costate. Ventrome- 
dian carina obsolete, costate. Proventral and 
promedian carinae similarly developed, each 
comprising row of spiniform granules and asso- 
ciated macrosetae. Prodorsal carina comprising 
irregular row of spiniform granules and associ- 
ated macrosetae. Distance between dorsome- 
dian and promedian carinae (DMC-PMC) 
slightly to markedly greater than distance 
between promedian and proventral carinae 
(PMC-PVC). Manus, dorsal and retrolateral 
intercarinal surfaces finely and shallowly 
granulo-reticulate (d), except for smooth 
depression at base of fixed finger, or nearly 
smooth ( ¢ ); ventral intercarinal surface smooth; 
prolateral intercarinal surfaces smooth, except 
for scattered spiniform granules dorsally and 
distally. Manus ventral surface flat, axes of ret- 
roventral and ventromedian carinae in approxi- 
mately same plane. Fixed and movable fingers, 
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intercarinal surfaces finely granular; median 
denticle rows each with six enlarged retrolateral 
denticles (including terminal denticle), proxi- 
mal three situated on lobes; first (proximal) lobe 
of fixed finger and second lobe of movable fin- 
ger larger than others, with correspondingly 
deeper notches in movable and fixed fingers, 
respectively; terminal denticles of fingers inter- 
locking unevenly when closed, movable finger 
displaced retrolaterally; distinct notch near tip 
of fixed finger to accommodate terminal denti- 
cle of movable finger. 

Trichobothria: Orthobothriotaxic, Type C, 
with the following segment totals (n = 8): femur, 
3 (1 d, 1 i, 1 e); patella, 19 (2d, Li,3¥, 3 e, 
comprising 3 ef, 1 est, 2 em, 2 esb, 5 eb); chela, 26 
(manus, 16, comprising 2 D, 10 E, 4 V; fixed fin- 
ger, 10, comprising 4 d, 4 e, 2 i). Total count of 
trichobothria per pedipalp: 48. Femur, i situated 
on dorsal surface. Patella, d; situated on internal 
surface, slightly closer to d, than to 7; distance 
v,-V; greater than half distance v,-v,. Chela, dis- 
tance et-est ca. half distance est-esb; distance 
est-esb ca. half distance esb-eb; est aligned with 
dst; V, situated in proximal third of manus, 
closer to V, than V3. 

Legs: First pair of maxillary lobes (coxapophy- 
ses) tapering anteriorly, longer than and encir- 
cling second pair. Stridulatory organs, comprising 
“rasp’ (granular tubercles) and “scraper” (stridu- 
latory setae or scaphotrix), present on opposing 
surfaces of coxae of first pair of legs and pedi- 
palps, respectively. Legs I-IV acarinate, except 
femora, with distinct pro- and retrolateral sur- 
faces demarcated by partial to complete, granular 
proventral carinae. Femora, patellae, and tibiae, 
pro- and retrolateral surfaces each with scattered 
setiform macrosetae. Tibiae, prolateral surfaces, 
without spiniform macrosetae; [ and II, retrolat- 
eral surfaces, each with two spiniform (t, sf) 
macrosetae; II] and IV, retrolateral surfaces, 
without spiniform macrosetae. Basitarsi I-IV, 
slightly dorsoventrally compressed; retrolateral 
margins similar, unmodified, rounded; prolateral 
pedal spurs present (fig. 54I-L); retrolateral 
pedal spurs absent. Basitarsi, pro- and retrolat- 
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eral surfaces, each with scattered long and short 
setiform macrosetae, and spiniform macrosetae, 
more numerous on [| and II than II and IV. 
Basitarsi, spiniform macrosetae, I, retrolateral: t, 
sb; retroventral: t, st, sb; proventral: f, st; II, ret- 
rolateral: t, sb; retroventral: ¢, st, sb; proventral: f, 
st; IIL, retrolateral: t, sb; retroventral: f, st, sb; pro- 
ventral: ¢; prolateral: t, st; IV, retrolateral: f; retro- 
ventral: ft; proventral: t, st; prolateral: f, st. 
Telotarsi I-IV short, stout and distally broadened 
in dorsal and lateral views. Laterodistal lobes 
rounded, Dorsomedian lobes approximately 
equal to laterodistal lobes; each terminating in 
single setiform macroseta. Telotarsi, pro- and 
retrolateral surfaces, each with long and short, 
scattered macrosetae, not arranged in definite 
row. Telotarsi each with pro- and retroventral 
rows of spiniform macrosetae, two inserted on 
laterodistal lobes; counts in pro- and retroventral 
rows similar on I and I, and on II] and IV (n= 
8): 1, proventral: 3 (3 or 4), retroventral: 6 (5 or 
6); I, 4 (3 or 4), 6; Il] and IV, 4, 6. Telotarsal 
ungues short, curved, equal to subequal; pseud- 
onychium (dactyl) reduced, rounded or 
acuminate. 

Sternum: Shape subpentagonal (fig. 39E, F). 
Median longitudinal sulcus shallow anteriorly, 
deep and narrow posteriorly. 

Genital operculum: Genital opercula suboval, 
completely divided longitudinally, partially over- 
lapping, genital papillae present (¢) (fig, 39E); 
subcordate, fused, genital papillae absent (2) 
(fig. 39F). 

Hemispermatophore: Lamelliform, with com- 
plex, folded capsule and accessory distal lobe 
protruding between articular suture and distal 
lobe (hook). Distal lamina with distal crest trun- 
cate, unfolded. 

Pectines: Distal edge reaching distal edge of 
coxa IV (fig. 39E, F). First proximal median 
lamella (scape) of each pecten with mesial mar- 
gin angular, approximately 90° (¢) or obtusely 
angular, greater than 90° but less than 180° (2). 
Pectinal teeth straight and elongate (d) or 
shorter and curved (2), present along entire 
posterior margin; sinistral/dextral tooth count, 
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FIGURE 222. Sahyadrimetrus tikaderi, gen. et sp. nov., paratype 6 (MNHN RS 3266), pedipalp patella: A. 
dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


11 or 12/11 or 12 (n = 2) (d), 11/11 (n = 2) (2). 
Fulcra smooth proximally but densely setose 
(microsetae only) distally. 

Mesosoma: Tergites each with shallow pair of 
submedian depressions, without obsolete median 
carina. Pretergites smooth and glabrous. Postter- 
gites smooth and glabrous medially, unevenly 
finely and coarsely granular to predominantly 
coarsely granular laterally. Sternites [V-VI, each 
with paired longitudinal depressions prolateral 
to spiracles, absent on VII. Surface, sternites III- 
VII, smooth; VI with pair of weakly developed, 
costate ventrolateral carinae only, without pos- 
teromarginal carina. Sternite VII, length of 
width, 63% (62%-64%, n = 2) (3), 61% (59%- 
62%, n = 2) (2). 


Metasoma and telson: Metasomal segments I-V 
progressively increasing in length, decreasing in 
width; segment V, width of segment I, width, 72% 
(71%-73%, n = 2) (cd), 70% (69%-71%, n = 2) 
(2). Metasoma fairly robust, width of length, seg- 
ment I, 91% (87%-94%, n = 2) (3), 92% (88%- 
96%, n = 2) (2); IL 73% (70%-75%) (3), 78% 
(73%-83%) (2); IH, 67% (63%-70%) (3), 68% 
(65%-71%) (2); IV, 53% (52%-54%) (3), 54% 
(50%-58%) (2); V, 38% (37%-38%) (3d), 37% 
(36%-37%) (¢). Telson vesicle, width of meta- 
somal segment V, width, 104% (103%-105%, n = 
2) (3), 96% (94%-98%, n = 2) (2); elongate, 
height of length, 57% (n = 2) (3), 54% (53%-54%, 
n = 2) (2); dorsal surface flat; ventral surface 
evenly curved. Aculeus relatively long, gently 
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FIGURE 223. Sahyadrimetrus tikaderi, gen. et sp. nov., paratype 6 (MNHN RS 3266), pedipalp chela: A. 
retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 224. Sahyadrimetrus tikaderi, gen. et sp. nov., paratype 2 (MNHN RS 3265), pedipalp chela: A. 
retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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curved, length of vesicle length, 70% (69%-71%, 1 
= 2) (3), 59% (57%-61%, n = 2) (2). Length 
metasoma and telson, of total length, 55% (53%- 
56%, n = 2) (3), 55% (54%-55%, n= 2) (¢). Dor- 
sosubmedian carinae, segments I-IV, distinct, 
complete, granular or costate-granular, posterior 
spiniform granules obsolete (fig. 73F); V, vestigial. 
Dorsolateral carinae, segments I-V, distinct, com- 
plete, costate-granular on I-IV, costate-granular to 
granular on V. Median lateral carinae, segment I, 
incomplete, reduced to granular row in posterior 
half, diagonally oriented between dorsolateral and 
ventrolateral carinae (fig. 74F); II-IV, vestigial, 
each reduced to posterior granule; V, incomplete, 
granular row, restricted to anterior two-thirds, 
Ventrolateral and ventrosubmedian carinae, seg- 
ments I-IV, distinct, complete, costate on I-III, 
granular or costate-granular on IV, more strongly 
developed on III and IV than on I and I (fig. 75F). 
Ventrolateral carinae, segment V, distinct, com- 
plete, comprising spiniform granules, diverging 
posteriorly, terminal granule slightly larger than 
preceding granules. Ventrosubmedian carinae, 
segment V, vestigial, each reduced to one or two 
isolated spiniform granules, demarcated by con- 
spicuous macrosetae. Ventromedian carina, seg- 
ment V comprising single row of spiniform 
granules, unmodified posteriorly. Anal arch, seg- 
ment V, dorsal carina, costate; ventral carina com- 
prising subspiniform granules. Dorsal intercarinal 
surfaces, segments I-IV, granular, V, smooth. Lat- 
eral intercarinal surfaces, segments I, smooth, 
U-Y, granular. Ventral intercarinal surfaces, seg- 
ments I-III, smooth, IV and V, granular. Ventral 
surface, lateral aspect, segment IV, shallowly con- 
vex. Telson vesicle, dorsal and lateral surfaces 
smooth; ventral surface with four longitudinal 
carinae, each comprising spiniform granules. 

DIstTRIBUTION: This species is endemic to 
India (fig. 198, table 1) and recorded only from 
the state of Tamil Nadu. It appears to occur at 
higher elevations than S. mathewi, which inhab- 
its the coastal plain, and is separated from S. 
rugosus, occurring to the north, by the Palakkad 
(Palghat) Gap and from S. barberi, to the south, 
by the Shencottah Gap. 
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Eco.oey: Sahyadrimetrus tikaderi inhabits pri- 
mary montane rainforest in the Western Ghats 
(Sahyadri) of southern India, at elevations ranging 
from 775-1200 m above sea level. This species is 
fossorial and pelophilous, constructing shallow, 
single-occupant burrows or scrapes, ca. 10-40 cm 
deep, in sandy-loam soil, under stones, but also 
inhabits rock crevices (Bastawade et al., 2005; Sure- 
shan et al., 2007b). This species occurs in sympatry 
with the buthids, Isometrus sankeriensis, Lychas 
albimanus Henderson, 1919, and Jomachus punctu- 
latus Pocock, 1897. 


Srilankametrus Couzijn, 1981, 
stat. nov. et stat. rev. 


Figures 4, 7H, 8B, G, 1, 9H, 10, 27, 28, 41, 42, 
56, 57, 76-78, 198, 199, 225-251, tables 1, 3,5 


Heterometrus (Chersonesometrus): Couzijn, 1981: 
133, 170, 192, fig. 58 (part); Tikader and 
Bastawade, 1983: 573 (part); Bastawade, 
2004: 290 (part); Bastawade et al., 2004: 48 
(part). 

Heterometrus (Srilankametrus) Couzijn, 1981: 
80, 82, 120, 125, 170, 172, 174, 180, 181, 
183, 184, 186-188, 191, table 14, figs. 21, 60, 
66a, 68-70, type species by original designa- 
tion: Scorpio indus DeGeer, 1778 [= Sri- 
lankametrus indus (DeGeer, 1778)]; Tikader 
and Bastawade, 1983: 519, 544; Biswas, 
1984; 320; Francke, 1985: 8, 18; Fet, 2000: 
446; Prendini, 2000a: 44; Prendini et al., 
2003: 222, 252, appendix 1; Bastawade et al., 
2004; 48; Kovarik, 2004; 1. 

Heterometrus: Kovarik, 2004; 1, 2, 49, 51, table 2 
(part); 2009: 34, 35, table 1 (part); Kovarik 
et al., 2016: 96, 100, 115 (part); Rossi, 2016a: 
6-9, 15, 19, 20, 25 (part); Aswathi and 
Sureshan, 2017: 9847 (part); Kovarik et al., 
2019a; 1, 9, 12, fig. 53 (part). 


Diacnosis: Species of Srilankametrus may be 
separated from other Asian scorpionid genera as 
follows. The carapace is vaulted, the lateral sur- 
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faces sloping steeply (fig. 27) in all except three 
species of Srilankametrus, S. indus, S. pococki, and 
S. serratus, in which the carapace is slightly to 
markedly dorsoventrally compressed, the lateral 
surfaces sloping gently (fig. 28), as in all except 
two species of Deccanometrus, D. latimanus and 
D, xanthopus, all except two species of Sahya- 
drimetrus, S. mathewi and S. scaber, and all except 
three species of Chersonesometrus, C. fulvipes, C. 
madraspatensis, and C. shivashankari. The cara- 
pace anterior margin is straight, with the frontal 
lobes evenly rounded or truncate (figs, 27, 28) in 
Srilankametrus, whereas the anterior margin is 
concave, with the frontal lobes uneven and sloping 
medially in Heterometrus, Javanimetrus, Sahya- 
drimetrus, all except two species of Deccanometrus, 
D. latimanus and D. xanthopus, and some species 
of Chersonesometrus. The carapace anterolateral 
margins are subparallel anteriorly in Srilankame- 
trus but converge gradually anteriorly in all other 
genera except Javanimetrus; the mediolateral mar- 
gins diverge or converge slightly posteriorly (at the 
posterolateral sulci) in Srilankametrus, but con- 
verge markedly posteriorly (at the posterolateral 
sulci) in Gigantometrus, Heterometrus and three 
species of Sahyadrimetrus, S. kanarensis, S. 
mathewi, and S. scaber. The carapace rostrolateral 
margin is entire in Srilankametrus but distinctly 
incised adjacent to the posterior lateral ocelli in 
Heterometrus. Anterocular extensions of the 
superciliary carinae are absent in Srilankametrus 
but present in the other genera. ‘The median ocelli 
are relatively small, the distance between them 
equal to or greater than the width of an ocellus in 
Srilankametrus but relatively large, the distance 
between them less than the width of an ocellus in 
Heterometrus; the median ocular tubercle is situ- 
ated anteromedially to medially, the distance from 
carapace anterior margin : carapace length 
(CAM:CL) 0,.40-0.50 in Srilankametrus, but pos- 
teromedially, CAM:CL 0.51-0.62 in Chersone- 
sometrus. The interocular suture is present in all 
species of Srilankametrus except S. indus and S. 
pococki but absent in Heterometrus, Javanimetrus, 
Sahyadrimetrus, and one species of Deccanome- 
trus. The carapace posterior sutures are present, 


extending past the median ocular tubercle, and 
connected anteriorly to the posterior bifurcations 
of the interocular suture, in all except two species 
of Srilankametrus, S. indus and S. pococki, in 
which the posterior sutures are absent, as in Java- 
nimetrus and Sahyadrimetrus. The frontal lobes 
and medial region of the carapace interocular sur- 
face are entirely smooth (figs. 27C-F, 28) in all 
species of Srilankametrus except S. caesar, in 
which the interocular surface is mostly to entirely 
granular (fig. 27A, B), as in Gigantometrus, Java- 
nimetrus, and Sahyadrimetrus, The cheliceral 
movable finger prodistal (DI) and retrodistal (DE) 
teeth are unequal, with the DE tooth considerably 
smaller than the DI tooth, aligned longitudinally 
and not opposable in Srilankametrus, but oppos- 
able, i.e., forming a bicusp, in two species of Dec- 
canometrus, D. liurus and D. ubicki, and subequal, 
with the DE tooth only slightly smaller than the 
DI tooth, and opposable in Heferometrus and 
some species of Chersonesometrus. The pedipalp 
patella dorsomedian carina of the female is absent 
or obsolete (fig. 245) in all species of Srilankame- 
trus except S. caesar, in which the carina is pre- 
dominantly granular or costate, as in 
Chersonesometrus, Gigantometrus, and all except 
three species of Deccanometrus, D. latimanus, D. 
liurus, and D, ubicki, The patella retromedian cari- 
nae of the female are absent or obsolete in all 
except two species of Srilankametrus, S. gravima- 
nus and S, yaleensis, in which the carinae are 
granular or costate as in Chersonesometrus, three 
species of Deccanometrus, D. bengalensis, D. 
obscurus, and D. phipsoni and three species of 
Sahyadrimetrus, S. barberi, S. rugosus, and S. tika- 
deri, The prominent spiniform granule of the 
patella proventral carina is absent (figs. 227, 231, 
235, 240, 245, 247, 249) in Srilankametrus but 
present in Heterometrus. The patella dorsal, retro- 
dorsal, and retroventral intercarinal surfaces of 
the female are smooth or nearly so in Srilankame- 
trus but granular in all species of Chersonesome- 
trus except C. nathanorum. The pedipalp chela of 
the adult male is sparsely setose (figs. 228, 232, 
233, 236, 248, 250) in all species of Srilankametrus 
except S. indus, in which the chela is moderately 
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to densely setose (fig. 241), as in Sahyadrimetrus, 
all species of Deccanometrus except D. xanthopus, 
and some species of Chersonesometrus. ‘The dis- 
tance between the chela manus dorsomedian and 
promedian carinae or setal rows (DMC-PMC) is 
slightly to markedly greater than the distance 
between the promedian and proventral carinae or 
setal rows (PMC-PVC) in Srilankametrus whereas 
the DMC-PMC is similar to the PMC-PVC in 
Heterometrus. The dorsomedian carina becomes 
obsolete proximally in Srilankametrus but is con- 
tinuous to the proximal edge of the manus in 
Chersonesometrus, Gigantometrus, and two spe- 
cies of Deccanometrus, D. obscurus and D. phip- 
soni, The chela manus dorsal secondary, subdigital 
and digital carinae (or setal rows) are well sepa- 
rated along their entire length in Srilankametrus 
whereas the proximal half of the dorsal secondary 
carina, distal half of the subdigital carina and dis- 
tal third of the digital carina are closely adjacent 
in Chersonesometrus and Gigantomentrus. The 
dorsal secondary and subdigital carinae of the 
male are present and entirely to predominantly 
granular or costate in all species of Srilankametrus 
except S. indus and S. pococki, in which they are 
absent or obsolete as in Deccanometrus, Heterome- 
trus, Javanimetrus, Sahyadrimetrus, and two spe- 
cies of Chersonesometrus, C. bastawadei and C. 
fulvipes. The chela manus digital and retromedian 
carinae are similarly developed (figs. 228, 229, 
232, 233, 236, 237, 241, 242, 246, 248, 250, 251) in 
Srilankametrus whereas the retromedian carina is 
more pronounced than the digital carina in Cher- 
sonesometrus, The retromedian carina of the male 
is present and entirely to predominantly granular 
or costate in all species of Srilankametrus except 
S. indus and S. pococki, in which the carina is 
absent or obsolete, as in Deccanometrus, Het- 
erometrus, Javanimetrus, and Sahyadrimetrus. The 
depression in the dorsal surface of the chela 
manus, proximal to the fixed finger of the adult 
male, is absent or obsolete (figs. 228, 232, 233, 
236, 241, 248, 250) in Srilankametrus but present 
and distinct in Heterometrus. The chela manus 
dorsal surface is without reticulation in Srilanka- 
metrus but shallowly reticulate in Javanimetrus, 
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Sahyadrimetrus, all except two species of Dec- 
canometrus, D. obscurus and D, phipsoni, and 
three species of Heterometrus, H. glaucus, H. 
longimanus, and H, thorellii; the dorsal surface is 
finely to coarsely granular in Srilankametrus but 
smooth in Heterometrus, Javanimetrus, two spe- 
cies of Sahyadrimetrus, S, kanarensis and S, tika- 
deri, and one species of Deccanometrus, D. ubicki. 
The chela manus retrolateral intercarinal surfaces 
are granular in Srilankametrus but smooth or 
nearly so in Heterometrus, Javanimetrus, and some 
species of Sahyadrimetrus. The chela manus ven- 
tral surface is flat, with the axes of the retroventral 
and ventromedian carinae in approximately the 
same plane in all except two species of Srilanka- 
metrus, S. indus and S. pococki, in which it is 
angled, with the axis of the retroventral carina 
ventral to the axis of the ventromedian carina, as 
in Javanimetrus and four species of Chersonesome- 
trus, C. beccaloniae, C. hendersoni, C. pelekoma- 
nus, and C. tristis, The pro- and retrolateral 
surfaces of the tibiae of legs 1 and I each bear a 
row of two or three spiniform macrosetae in Sri- 
lankametrus and scattered, setiform macrosetae, 
not arranged in a definite row, in Heterometrus. 
Macroseta sb on the retroventral surface of the 
basitarsus of leg III is setiform (figs. 56, 57) in Sri- 
lankametrus but spiniform in Javanimetrus and 
Sahyadrimetrus. The pseudonychium (dactyl) of 
the telotarsi of legs I-IV is usually reduced and 
rounded in Srilankametrus but prominent and 
acuminate in Heterometrus. The pectinal first 
proximal median lamella (scape) of the female is 
straight or shallowly curved in Srilankametrus but 
distinctly angular, > 90° but < 180° (figs. 41, 42) in 
all the other genera. The mesial surfaces of meso- 
somal tergites I-VI of the male are smooth in Sri- 
lankametrus, but granular in Gigantometrus, one 
species of Deccanometrus, D, xanthopus, two spe- 
cies of Sahyadrimetrus, S. mathewi and S. scaber, 
and some species of Chersonesometrus. The 
lengths of metasomal segments I and II are 
approximately equal to or less than their respec- 
tive widths (figs. 76, 78) in Srilankametrus but 
markedly greater than their respective widths in 
Gigantometrus. The ventrosubmedian and ventro- 
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FIGURE 227. Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev., 6 (MNHN RS 0079), pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral aspects. Scale bar = 5 mm. 


lateral carinae are granular or costate-granular on 
metasomal segment IV only and costate on seg- 
ments I-III (figs. 77, 78) in Srilankametrus but 
granular on segments I-IV, I-IV (costate on 1), 
or III and IV (costate on I and II) in Gigantome- 
trus. The ventral intercarinal surfaces of meta- 
somal segment IV are smooth in all species of 
Srilankametrus except S. caesar and the males of 
S. couzijni and S. gravimanus, in which the sur- 
faces are sparsely granular, as in Javanimetrus. The 
dorsosubmedian carinae of metasomal segment V 
are vestigial (fig. 76) in Srilankametrus but partial 
in Gigantometrus and absent in Heterometrus. The 
dorsal intercarinal surface of V is granular (fig. 
76A-C, F) in all except two species of Srilankame- 
trus, S. indus and S. pococki, in which it is smooth 
(fig. 76D, E), as in Deccanometrus, Heterometrus, 
Javanimetrus, Sahyadrimetrus, and some species 
of Chersonesometrus. The telson is as dark as meta- 


somal segment V in most species of Srilankametrus 
but paler than segment V in Chersonesometrus, 
Gigantometrus, Javanimetrus, Sahyadrimetrus, and 
some species of Deccanometrus and Heterometrus. 
The width of the telson vesicle is approximately 
equal to or less than the width of metasomal seg- 
ment V in the female of Srilankametrus but greater 
than the width of segment V in the female of 
Gigantometrus and the vesicle is globose (figs. 
76A-C, 77A-C, 78A-C) in all except three species 
of Srilankametrus, S. indus, S. pococki, and S. ser- 
ratus, in which the vesicle is elongate (figs. 76D -F, 
77D-F, 78D-F) as in Heterometrus, Javanimetrus, 
and Sahyadrimetrus. 

INCLUDED SpEcIEs: Srilankametrus accommo- 
dates seven species, three formerly assigned to sub- 
genus Srilankametrus of Heterometrus by various 
authors (Couzijn, 1981; Tikader and Bastawade, 
1983; Fet, 2000), one revalidated from synonymy, 
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FIGURE 228. Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev., 6 (MNHN RS 0079), pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 229. Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev., 2 (MNHN RS 0079), pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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another recently described (Kovarik et al., 2019), 
and two new, collectively recovered as a monophy- 
letic group by phylogenetic analysis of morphologi- 
cal characters and DNA sequences from the nuclear 
and mitochondrial genomes (fig. 10): Srilankame- 
trus caesar (C.L. Koch, 1841), comb. nov. et stat. 
rev.; Srilankametrus couzijni, sp. nov. Srilankame- 
trus gravimanus (Pocock, 1894), comb. nov.; Sri- 
lankametrus indus (DeGeer, 1778), comb. nov.; 
Srilankametrus pococki, sp. nov.; Srilankametrus 
serratus (Pocock, 1900), comb. nov.; Srilankametrus 
yaleensis (Kovarik et al., 2019), comb. nov. 

DISTRIBUTION: The genus Srilankametrus is 
endemic to India, where it has been recorded 
only in the state of Tamil Nadu, and Sri Lanka, 
where it has been recorded across the island in 
the Central, North Central, North Western, 
Northern, Southern, Uva, and Western provinces 
(figs. 4, 198, 199, table 1). 

Eco.oey: Species of Srilankametrus inhabit 
primary forest at elevations of 20-765 m above 
sea level. They are fossorial and pelophilous, 
constructing single-occupant burrows 20-70 
cm deep in clayey or sandy-loam soils. Bur- 
rows are usually constructed in open ground 
or in earthern banks but may also be con- 
structed under logs or stones. 

CONSERVATION Status: Srilankametrus ser- 
ratus is occasionally harvested for the commer- 
cial trade in exotic pets. 

REMARKS: Srilankametrus Couzijn, 1981, stat. 
nov., originally created as a subgenus of Het- 
erometrus, and subsequently synonymized with 
the latter (Kovarik, 2004), is hereby revalidated 
and elevated to the rank of genus. 


Srilankametrus caesar (C.L. Koch, 1841), 
comb. nov. et stat. rev. 


Figures 10, 27A, B, 41A, B, 56A—D, 76-78, 199, 
225-229, table 1 


Buthus caesar C.L. Koch, 1841b: 6-9, pl. CCXCI, 
fig. 697; 1850: 87; Simon, 1872b: 101; 
Thorell, 1876b: 202; Moritz and Fischer, 
1980: 311; Couzijn, 1981: 123. 
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Heterometrus afer: Simon, 1872b: 53, 59, 98-101 
(misidentification, part). 

Pandinus caesar: Thorell, 1876b: 202, 205; 
Karsch, 1884: 68. 

Scorpio africanus: Pocock, 1893: 311 
(misidentification). 

Scorpio caesar: Pocock, 1893: 310, 311 (part). 

Scorpio ceylonicus: Kraepelin, 1894: 31, 46-51, 
54, 55, 57 (misidentification, part). 

Heterometrus caesar: Kraepelin, 1899: 109, 114 
(part); Roewer, 1943: 229 (part); Takashima, 
1945: 92; Biicherl, 1964: 59; Brignoli, 1985: 
A415. 

Palamnaeus caesar: Pocock, 1900a: 86, 97 (part). 

Heterometrus (Scorpio) caesar: Kraepelin, 1901: 
271. 

Heterometrus (Scorpio) indus: Kraepelin, 1901: 
271 (misidentification, part). 

Pandinus gravimanus: Simon, 1905: 161 
(misidentification, part). 

Heterometrus (Chersonesometrus) fulvipes: 
Couzijn, 1981: 40, 72, 88, 123, 133-136, 139, 
140, 142, 192, table 7, fig. 16b (misidentifi- 
cation, part); Fet, 2000: 439 (part). 

Heterometrus (Chersonesometrus) granulomanus 
Couzijn, 1981: 19, 22, 43, 87, 133, 141-143, 
170, 192, table 7, figs. 2g, 4c, 43, 58; Tikader 
and Bastawade, 1983: 573, 574, 577-582 
(misidentification, part), figs. 1525-1538; 
Kovarik, 1998: 136; Fet, 2000: 439 (part); 
Bastawade, 2004: 286, 291, 292 (part); 
Bastawade et al., 2004: 48, 54, 58, figs. 67, 
68; Kovarik, 2004: 1, 29 (part); Thulsi Rao et 
al., 2005: 3, 9 (misidentification, part); Sure- 
shan et al., 2007a: 2906-2908 (misidentifica- 
tion, part); Bastawade, 2008: 133, 136, 137 
(part); Indra, 2009: 141; syn. nov. 

Heterometrus (Srilankametrus) indus: Couzijn, 
1981: 94, 121, 123 (misidentification, part); 
Kovarik, 1998: 137 (part); Fet, 2000: 446, 
447 (part). 

Heterometrus (Srilankametrus) indus indus: 
Couzijn, 1981: 82, 121-124, 129, 191 
(misidentification, part). 
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FIGURE 230. Srilankametrus couzijni, sp. nov., habitus: A, C. dorsal and B, D. ventral aspects. A, B. Holotype 
3 (BMNH 1896.7.30.121), C, D. Paratype ¢ (SMF 5332/1). Scale bars = 10 mm. 


Heterometrus indus: Kovatik, 2004: 2, 17, 20, 21, 39, 47, 49, 73, 100 (misidentification, 
32, 52 (misidentification, part); 2009: 38, 48 part), table 1, figs. 3, 4, 198 
(misidentification, part). (misidentification). 

Heterometrus latimanus: Kovatik, 2004: 21, 51, Heterometrus madraspatensis: Kovarik, 2004: 1, 


table 2 (misidentification, part); 2009: 35, 2, 27, 29, 51, 52, table 2 (misidentification, 
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part); 2009: 35, 41, 48, table 1 (misidentifi- 
cation, part). 


Type MATERIAL: INDIA: Buthus caesar: Lec- 
totype [here designated]: 1 subad. 2 (ZMB 63), 
“India Orientalis” [East India] [examined]. 
Puducherry: Puducherry Distr: Heterometrus 
(Chersonesometrus) granulomanus: Holotype ¢, 
paratype 2 (MNHN RS 0087), Pondichéry 
[Pondicherry/Puduchcheri/Puducherry, 11°59'N 
79°49’ E], viii.1901, M. Maindron [examined]. 

Several syntypes were mentioned by Koch 
(1841b: 9), only one of which remains in the 
ZMB. As noted by Tahir and Prendini (2014: 6, 
20), this single specimen precisely matches two 
females in a similar state of preservation, sug- 
gesting they are very old, and with the same 
locality data, ie., “India,” misidentified as Het- 
erometrus latimanus by Kovarik (2004: 21, 51, 
table 2; 2009; 34, 35, 39, 47, 49, 73, 100, table 1, 
figs, 3, 4, 198). 

In the description of Heterometrus (Chersone- 
sometrus) granulomanus, Couzijn (1981: 142) 
specifically mentioned a male holotype and a 
female allotype (ie., a designated paratype that is 
the opposite sex to the holotype) from the same 
locality but did not refer to other material exam- 
ined as paratypes. Therefore, the other specimens 
listed in Couzijn’s (1981) description are not 
paratypes of H. (C.) granulomanus contrary to 
Fet (2000; 439) and Kovarik (2004: 27). 

DraGnosis: Srilankametrus caesar may be 
separated from other species of Srilankametrus 
as follows. The carapace is vaulted, the lateral 
surfaces sloping steeply (fig. 27A, B), in S. cae- 
sar but slightly to markedly dorsoventrally 
compressed, the lateral surfaces sloping moder- 
ately to gently, in S. indus, S. pococki, and S. 
serratus. The interocular and posterior sutures 
are present, the posterior sutures extending 
past the median ocular tubercle and connected 
anteriorly to the posterior bifurcations of the 
interocular suture, in S. caesar whereas the 
sutures are absent in S. indus and S. pococki. 
The frontal lobes and medial region of the cara- 
pace interocular surface are granular with 
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smooth areas (fig. 27A, B) in S. caesar, whereas 
the interocular surface is entirely smooth in the 
other species. ‘The carapace anterolateral and 
mediolateral surfaces are granular in S. caesar 
but smooth or nearly so in S. indus. The cara- 
pace posterolateral surfaces of the female are 
granular in S. caesar but smooth or nearly so in 
S. gravimanus and S. yaleensis. The pedipalp 
patella dorsomedian carina of the female is 
entirely to predominantly costate in S. caesar 
but absent or obsolete in all other species. The 
patella retrodorsal carina of the female is absent 
or obsolete in S. caesar but as strongly devel- 
oped as or more strongly developed than the 
retromedian carinae in S. gravimanus, S. serra- 
tus, and S. yaleensis. The retromedian carinae of 
the female are granular in S. caesar but absent 
or obsolete in S. gravimanus and S, yaleensis. 
The pedipalp chela of the adult male (fig. 228) 
is sparsely setose in S. caesar but moderately to 
densely setose in S. indus and S. pococki. The 
chela manus dorsal surface (between the dorso- 
median and digital carinae) is curved and 
slightly to markedly convex in S. caesar but flat 
in S. pococki. The proximal margin (lobe) of the 
dorsal surface is moderately curved and proxi- 
mal to the proximal margin of the retrolateral 
surface but distal to the proximal margin of the 
condyle (articulation with patella) in S. caesar, 
whereas it is markedly curved and proximal to 
the proximal margin of the condyle in S, couzi- 


jni. The dorsomedian carina is pronounced and 


costate on the chela fixed finger and distally on 
the manus in S. caesar, pronounced and costate 
on the fixed finger and distal three-quarters of 
the manus in S, yaleensis, and absolete on the 
fixed finger and manus in S. indus, S. pococki, 
and S. serratus. The maximum distance between 
the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is greater than 
the maximum distance between the dorsal sec- 
ondary and digital carinae (DSC-DC) in the 
male (fig. 228) of S. caesar but similar to the 
DSC-DC in the male of S. gravimanus, The 
dorsal secondary and subdigital carinae of the 
male (fig. 228) are entirely to predominantly 
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granular in S. caesar but entirely to predomi- 
nantly costate in S. gravimanus and S. yaleensis 
and absent or obsolete in S. indus and S. pococki. 
The digital carina is entirely to predominantly 
granular (figs. 228, 229) in S. caesar, entirely to 
predominantly costate in S. couzijni, S. gravim- 
anus, and S, yaleensis, and absent or obsolete in 
S. indus and S. pococki. The retromedian carina 
of the male is entirely to predominantly granu- 
lar in S. caesar, entirely to predominantly cos- 
tate in S, couzijni, S. gravimanus, and S. 
yaleensis, and absent or obsolete in S, indus and 
S. pococki. The manus ventral surface is flat, 
with the axes of the retroventral and ventrome- 
dian carinae in approximately the same plane in 
S. caesar, but angled, with the axis of the retro- 
ventral carina ventral to the axis of the ventro- 
median carina in S, indus and S. pococki. 
Macroseta st on the retroventral surfaces of the 
basitarsi of legs I and I is spiniform (fig. 56A- 
D) in S. caesar but setiform in all other species 
except S. gravimanus and S. serratus. The lateral 
surfaces of mesosomal tergites I-VI are granu- 
lar in S. caesar but smooth in S. indus, S. 
pococki, and S. yaleensis. The dorsosubmedian 
carinae are granular or costate-granular on 
metasomal segments I-IV (fig. 76A) in S. cae- 
sar, costate on I-IV in S. indus, and costate on 
Land [J or I-III and granular or costate-granu- 
lar on I and IV or IV, in S. yaleensis. The ven- 
tral intercarinal surfaces of metasomal segment 
IV are granular in the male and female (fig. 
78A) of S. caesar, but smooth in the male and 
female of S. indus, S. pococki, S. serratus, and S. 
yaleensis, and the female of S. gravimanus. The 
dorsolateral carinae of metasomal segment V 
are distinct and continuous (fig. 77A) in S. cae- 
sar but obsolete and discontinuous to absent in 
S. indus and S. pococki, The dorsal intercarinal 
surface of metasomal segment V is granular in 
the male and female (fig. 76A) of S. caesar but 
smooth in the male and female of S. indus and 
S. pococki, and the female of S. serratus and S. 
yaleensis, The telson is blackish, as dark as 
metasomal segment V, in S. caesar but dark red- 
dish brown, paler than segment V, in S. serratus 





FIGURE 231. Srilankametrus couzijni, sp. nov., holo- 
type 6 (BMNH 1896,7.30,121), pedipalp patella: A, 
dorsal, B. retrolateral, and C, ventral aspects. Scale 
bar =5 mm. 


and S. yaleensis. The telson vesicle is elongate in 
S. caesar but globose in S, indus, S. pococki, and 
S. serratus. 

Description: In addition to the original 
description of Buthus caesar, the holotype and 
paratype of H. (C.) granulomanus were described 
and illustrated by Couzijn (1981) and again by 
Tikader and Bastawade (1983). 

DISTRIBUTION: This species is endemic to 
India, The only material with locality data is 
labelled as originating from the union terri- 
tory of Puducherry (fig. 199, table 1). If accu- 
rate, this species would appear to be allopatric 
with all other species of Srilankametrus. 
Records from Ceylon (Sri Lanka) attributed to 
this species (Pocock, 1894a; Kraepelin, 1899) 
refer to S. serratus. 

Eco.ocy: The only known locality record 
occurs in deciduous forest at low elevation, The 
habitus is consistent with the fossorial, pelophi- 
lous ecomorphotype (Prendini, 2001b), The spe- 
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FIGURE 232. Srilankametrus couzijni, sp. nov., holotype ¢ (BMNH 1896.7.30.121), pedipalp chela: A. retro- 
dorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


cies probably excavates deep burrows in 
sandy-loam soil, in open ground. 
CONSERVATION STATUS: This species has not 
been seen in over a century. Its habitat has been 
extensively modified and it may be extinct. 
REMARKS: Buthus caesar was described from 
an unspecified number of syntypes from “India 
Orientalis” (Koch, 1841b). The identity of this 


species has remained enigmatic since its descrip- 
tion. According to Fet (2000: 445), Kraepelin 
(1894: 46) first synonymized B. caesar with S. 
indus whereas, according to Kovarik (2004, 
2009), Simon (1872b: 99) was the first to do so. 
However, Simon (1872b: 99) synonymized B. 
caesar with specimens misidentified as Het- 
erometrus afer (nec Scorpio afer Linnaeus, 1758) 
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FIGURE 233. Srilankametrus couzijni, sp. nov., paratype ¢ (SMF 5332/1), pedipalp chela: A. retrodorsal, B. 
ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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that were conspecific with Heterometrus (Cher- 
sonesometrus) scaber, as discussed by Couzijn 
(1981: 145, 146). Kraepelin (1894: 46) synony- 
mized B. caesar with Scorpio ceylonicus, which 
was synonymized with S. indus, notwithstanding 
that S. indus was the older name. Therefore, it 
appears Couzijn (1981: 123, 134) was the first to 
synonymize B. caesar with H. indus despite stat- 
ing that a syntype of B. caesar in the ZMB “evi- 
dently belongs to H. fulvipes (Koch) and not to 
H. indus (de Geer), nor to S. caesar (Koch); an 
opinion repeated by Fet (2000: 439, 447), Other 
authors confused B. caesar with S. serratus 
(Pocock, 1894a, 1900a; Kraepelin, 1899; Roewer, 
1943; Takashima, 1945). 

Despite immaturity, poor condition, and the 
absence of precise locality data, the sole remain- 
ing type (here designated as the lectotype) of 
Buthus caesar is clearly conspecific with type 
and nontype material of H. (C.) granulomanus 
(MNHN RS 0079, 0087, 3246) and several spec- 
imens, misidentified as H. (C.) fulvipes by 
Couzijn (1981: 134), with the same collection 
data (MNHN RS 6168) as well as material, in 
some cases identified as Palamnaeus caesar, 
from other collections (BMNH, ZMB 2282, 
2283, 7244), based on the shape and macroscu- 
lpture of the carapace, pedipalp chela, meta- 
soma, and telson. These specimens also match 
the original description and illustration of B. 
caesar in coloration, being completely black 
with pale tarsi (unlike Chersonesometrus fulvi- 
pes, in which the legs and telson are pale yel- 
low); surface macrosculpture, differing from S. 
indus (and other species of Srilankametrus) in 
the granular frontal lobes of the carapace (“vorn 
an den zwei vorderrandslappen niedergedruckt 
und flach, auf dieser flache unordentlich zer- 
streute ungleichgrosse kleine kornchen”) and 
from Sahyadrimetrus scaber in the granular 
pedipalp chela manus; and the shape of the 
pedipalp chela with its bent, flat and broad fixed 
finger (“die finger etwas gebogen, sehr flach, 
breit”) (Koch, 1841b: 6-9, pl, CCXCL, fig. 697), 
Based on these differences, S. caesar is not syn- 
onymous with S. scaber, as proposed by Simon 
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(1872b) [misidentified as H. afer], S. indus, as 
proposed by Kraepelin (1894: 46) [as S. ceyloni- 
cus], or C. fulvipes, as proposed by Couzijn 
(1981). It is also distinct from S, serratus, for 
which it was mistaken by Pocock (1894a, 
1900a), Kraepelin (1899), and others (Roewer, 
1943; Takashima, 1945). Srilankametrus caesar 
(C.L. Koch, 1841), comb. nov. et stat. rev., is 
therefore revalidated, and the following new 
synonym presented: Heterometrus (Chersone- 
sometrus) granulomanus Couzijn, 1981 = Sri- 
lankametrus caesar (C,L. Koch, 1841), syn, nov. 

Couzijn (1981) based H. (C.) granulomanus 
on a holotype and paratype (MNHN RS 0087) 
that were subsequently redescribed and illus- 
trated by Tikader and Bastawade (1983: 
577-581). The species was listed as valid by sub- 
sequent authors (Fet, 2000; Kovarik, 1998, 2002) 
until synonymized with H. madraspatensis by 
Kovarik (2004: 29) based on an appeal to author- 
ity: “Heterometrus (Chersonesometrus) granu- 
lomanus...in my opinion is a synonym of H. 
madraspatensis. Interestingly, two females in a 
similar state of preservation, with the same local- 
ity data as the holotype of B. caesar, and precisely 
matching the paratype and nontype females of 
H. (C.) granulomanus (MNHN RS 0079, 0087, 
3246) were misidentified as H. latimanus by 
Kovarik (2004: 21, 51, table 2; 2009: 34, 35, 39, 
47, 49, 73, 100, table 1, figs. 3, 4, 198), as noted 
by Tahir and Prendini (2014: 6, 20). Setting aside 
that Couzijn (1981: 142) synonymized P madras- 
patensis with H. (C.) fulvipes and considered the 
latter closely related to H. (C.) granulomanus— 
even misidentifying as H. (C.) fulvipes several 
specimens with the same collection data as the 
types of H. (C.) granulomanus (MNHN RS 6168) 
(Couzijn, 1981: 134)—these species share little in 
common, Srilankametrus caesar differs from C. 
fulvipes and C. madraspatensis in coloration, 
carination of the retrolateral surface of the pedi- 
palp chela manus, and macrosetae of the leg 
basitarsi. Accordingly, Kovarik’s (2004) synon- 
ymy of H. (C,) granulomanus with H. madraspa- 
tensis is rejected. Based on phylogenetic analysis 
(fig. 10), S. caesar is most closely related to S. 
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FIGURE 234. Srilankametrus gravimanus (Pocock, 1894), comb. nov., habitus: A, C. dorsal and B, D. ventral 
aspects. A, B. d (AMNH), C, D. 2 (AMNH), Kokmotte, Sri Lanka. Scale bars = 10 mm. 
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couzijni, S. gravimanus, and S. yaleensis, from 
which it differs in the surface macrosculpture of 
the carapace and pedipalp chela, shape of the 
pedipalp chela, and macrosetae of the leg 
basitarsi. 

As discussed below, a nontype male from Palni 
Hills, India (SMF 5332/1), listed in the original 
description of H. (C.) granulomanus, and which 
closely matches an adult male from Tanjore, India 
(BMNH_ 1896.7.30.121), misidentified as H. 
gravimanus by Pocock (1900a), Tikader and Bast- 
wawade (1983) and Kovarik (2004), is newly 
described as the paratype of S. couzijni. 

MATERIAL EXAMINED: | 2, 1 subad. 2, 2 d, 1 juv. 
2 (ZMB 7244). “Amerique?? 1 2 (MNHN RS 0120). 
“India?,” 1 ¢ (ZMB 2283), | 2 (MNHN RS 0149 
[Simon coll, 8212]), INDIA: 1 2 (BMNRH). “Ind, Or” 
[India Orientalis], “Ostindien” [East India], 2 6 (ZMB 
2282). Puducherry: Puducherry Distr: Pondichéry 
[Pondicherry/Puduchcheri/Puducherry, 11°59'N 
79°49'E}], viii.1901, M. Maindron, 1 d, 1 2 (MNHN RS 
0079), 1 2, 1 subad, d, 2 subad, 9, 1 juv. 2 (MNHN 
RS 0087), 5 3,10 2, 3 subad. 3,7 subad. 2, 3 juv. 2 
(MNHN RS 6168), 1902 [probably viii.1901], M. Main- 
dron, 1 2 (MNHN RS 3246). 


Srilankametrus couzijni, sp. nov. 


Figures 10, 27C, D, 41C, D, 56E-H, 76B, 77B, 
78B, 199, 230-233, tables 1, 3,5 


Palamnaeus gravimanus: Pocock, 1900a: 85, 90, 
91 (misidentification. part), fig. 28. 

Pandinus gravimanus: Simon, 1905: 161 (part). 

Heterometrus gravimanus: Takashima, 1945: 94 
(part); Kovarik, 2004: 1, 2, 15, 17, 18, 44, 51, 
52, tables 2, 3 (misidentification, part), fig. 
15 (misidentification); 2009: 35, 36, 38, 47, 
49, 79, 100, tables 1, 2 (misidentification, 
part), figs, 40-42, 201 (misidentification); 
Kovarik et al., 2016: 96, 100, 103 (part); 
Aswathi and Sureshan, 2017: 9847 
(misidentification). 

Heterometrus (Chersonesometrus) granulomanus 
Couzijn, 1981: 43, 87, 133, 142, 143, 170, 192, 
table 7, fig. 58 (misidentification, part); 
Tikader and Bastawade, 1983: 573, 574, 577, 
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578, 580-582 (misidentification, part); Fet, 
2000: 439 (part); Kovarik, 2002: 17 (misiden- 
tification); Bastawade, 2004: 286, 291, 292 
(part); Kovatik, 2004: 1, 27, 29 (part); Thulsi 
Rao et al., 2005: 3, 9 (misidentification, part); 
Bastawade, 2008: 133, 136, 137 (part). 
Scorpio gravimanus: Couzijn, 1981: 125. 
Heterometrus (Srilankametrus) gravimanus: 
Tikader and Bastawade, 1983: 545, 550-555 
(misidentification, part), figs. 1469-1482 
(misidentification); Fet, 2000: 446 (part); 
Indra, 2001: 56-58 (misidentification, part); 
Bastawade et al., 2004: 48, 54, 58, figs. 63-66 
(misidentification); Sureshan et al., 2007a: 
2906, 2907, fig. 2 (misidentification); Indra, 
2009: 141 (misidentification, part). 
Heterometrus madraspatensis: Kovarik, 2004: 1, 2, 
27, 29, 51, 52, tables 2, 3 (misidentification, 
part); 2009: 35, 36, 41, 48, tables 1, 2 (part). 


Type MATERIAL: INDIA: Tamil Nadu: Than- 
javur Distr: Holotype ¢ (BMNH 1896.7.30.121 
[BNHS 317]), Tanjore [Thanjavur, 10°47'N 
79°08’E], E.P. Popert. Dindigul Distr; Paratype 
(SMF 5332/1), Palni Hills [Palani/Pullney/Pull- 
nay Hills, 10°12’N 77°28'E], Kadai canal [Kodai- 
kanal, 10°14'N 77°29’E], 1889, T.H. Kolb. 

The paratype male was incorrectly indicated 
as a paratype of Heterometrus (C.) granulomanus 
by Fet (2000: 439) and Kovarik (2004; 27). 

EryMo.ocy: The specific epithet is a patro- 
nym honoring the Dutch arachnologist, Hein- 
rich Wilhelm Cornelius Couzijn, formerly of the 
Rijksmuseum van Natuurlijke Historie, Leiden, 
and widely known as H,W.C, Couzijn, who con- 
tributed significantly to the knowledge of scorpi- 
ons, especially Heterometrinae (e.g., Couzijn, 
1978, 1981). 

Diacnosis: Srilankametrus couzijni may be 
separated from other species of Srilankametrus 
as follows. The carapace is vaulted, the lateral 
surfaces sloping steeply (fig. 27C, D), in S. couzi- 
jni but slightly to markedly dorsoventrally com- 
pressed, the lateral surfaces sloping moderately 
to gently, in S, indus, S, pococki, and S. serratus. 
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The interocular and posterior sutures are present, 
the posterior sutures extending past the median 
ocular tubercle and connected anteriorly to the 
posterior bifurcations of the interocular suture, 
in S. couzijni whereas the sutures are absent in S. 
indus and S. pococki. The carapace interocular 
surface is entirely smooth (fig. 27C, D) in S. 
couzijni, whereas the frontal lobes and medial 
region of the interocular surface are granular 
with smooth areas in S. caesar. The carapace 
anterolateral and mediolateral surfaces are gran- 
ular in S. couzijni but smooth or nearly so in S. 
indus. The pedipalp chela of the adult male (figs. 
232, 233) is sparsely setose in S. couzijni but 
moderately to densely setose in S. indus and S. 
pococki. The chela manus dorsal surface (between 
the dorsomedian and digital carinae) is curved 
and slightly to markedly convex in S. couzijni but 
flat in S. pococki. The proximal margin (lobe) of 
the dorsal surface is markedly curved and proxi- 
mal to the proximal margin of the condyle (artic- 
ulation with patella) in S. couzijni but moderately 
curved and proximal to the proximal margin of 
the retrolateral surface, or aligned with the prox- 
imal margin of the condyle in the other species. 
The dorsomedian carina is pronounced and cos- 
tate on the chela fixed finger and distally on the 
manus in S. couzijni, pronounced and costate on 
the fixed finger and distal three-quarters of the 
manus in S. yaleensis, and obsolete on the fixed 
finger and manus in S. indus, S. pococki, and S. 
serratus. The maximum distance between the 
dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is greater than 
the maximum distance between the dorsal sec- 
ondary and digital carinae (DSC-DC) in the 
male (figs. 232, 233) of S. couzijni but similar to 
the DSC-DC in the male of S. gravimanus. The 
dorsal secondary and subdigital carinae of the 
male (figs. 232, 233) are entirely to predomi- 
nantly granular in S. couzijni but entirely to pre- 
dominantly costate in S. gravimanus and S. 
yaleensis, and absent or obsolete in S. indus and 
S. pococki. The digital carina is entirely to pre- 
dominantly costate (figs. 232, 233) in S. couzijni, 
entirely to predominantly granular in S. caesar 
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FIGURE 235. Srilankametrus gravimanus (Pocock, 
1894), comb. nov., 6 (AMNH), Kokmotte, Sri Lanka, 
pedipalp patella: A. dorsal, B. retrolateral, and C. 
ventral aspects. Scale bar = 5 mm. 


and S. serratus, and absent or obsolete in S. indus 
and S. pococki. The retromedian carina of the 
male is entirely to predominantly costate in S. 
couzijni, entirely to predominantly granular in S. 
caesar and S. serratus, and absent or obsolete in 
S. indus and S. pococki. The manus ventral sur- 
face is flat, with the axes of the retroventral and 
ventromedian carinae in approximately the same 
plane in S. couzijni, but angled, with the axis of 
the retroventral carina ventral to the axis of the 
ventromedian carina in S. indus and S. pococki. 
Macroseta st on the retroventral surfaces of the 
basitarsi of legs I and II is setiform (fig. 56E-H) 
in S. couzijni but spiniform in S. caesar, S. 
gravimanus, and S. serratus. The lateral surfaces 
of mesosomal tergites I-VI are granular in the 
male of S. couzijni but smooth in the male of S. 
indus, S. pococki, and S. yaleensis. The dorsosub- 
median carinae are granular or costate-granular 
on metasomal segments I-IV (fig. 76B) in S. 
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FIGURE 236. Srilankametrus gravimanus (Pocock, 1894), comb. nov., d (AMNH), Kokmotte, Sri Lanka, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


couzijni, costate on I-IV in S. indus, and costate 
on [and II or I-III and granular or costate-gran- 
ular on II and IV or IV in S. yaleensis. The ven- 
tral intercarinal surfaces of metasomal segment 
IV are granular in the male (fig. 78B) of S. couzi- 
jni but smooth in the male of S. indus, S. pococki, 
S. serratus, and S. yaleensis. The dorsolateral cari- 
nae of metasomal segment V are distinct and 
continuous (fig. 77B) in S. couzijni but obsolete 
and discontinuous to absent in S. indus and S. 
pococki. The dorsal intercarinal surface of meta- 


somal segment V is granular in the male (fig. 
76B) of S. couzijni but smooth in the male of S. 
indus and S. pococki. The telson is blackish, as 
dark as metasomal segment V, in S. couzijni but 
dark reddish brown, paler than segment V, in S. 
serratus and S. yaleensis. The telson vesicle is 
elongate in S. couzijni but globose in S. indus, S. 
pococki, and S. serratus. 

DEscRIPTION: The following description, 
based on the holotype and paratype, supple- 
ments previous descriptions of the holotype 
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FIGURE 237. Srilankametrus gravimanus (Pocock, 1894), comb. nov., 2 (AMNH), Kokmotte, Sri Lanka, 
pedipalp chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 


(as H. gravimanus) by Pocock (1900a), Tikader 
and Bastawade (1981) and Kovarik (2004), 
and the paratype (as H. granulomanus) by 
Couzijn (1981). Meristic data are presented in 
table 3. The female is unknown hence mea- 
surements are presented only for the adult 
male (table 5). 


Total length: Adult medium sized, maximum 
length, measured from anterior margin of cara- 
pace to tip of aculeus, 96 mm (87-104 mm, n = 
2) (d). 

Color: Chelicerae, dorsal surfaces bicolored, 
mostly to entirely immaculate prodorsal half of 
manus paler than infuscate retrodorsal half of 
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manus and fingers; manus markedly paler than 
carapace interocular surface. Carapace, pedi- 
palps, tergites, metasoma, and telson entirely 
infuscate, uniformly dark reddish brown; pedi- 
palp chela manus slightly paler than carapace, 
tergites, and pedipalp patella and femur, with 
darker fingers. Sternites III-VII infuscate, dark 
olive to blackish brown, becoming darker poste- 
riorly. Coxosternal region infuscate, brownish, 
maxillary lobes darker. Legs infuscate, dark 
brown but slightly paler than carapace, pedi- 
palps, tergites, and metasoma (fig. 230), becom- 
ing paler distally, with basitarsi and telotarsi 
paler than preceding segments. Genital opercula 
and pectines uniformly pale cream. Metasomal 
segments I-V similar to one another; carinae 
infuscate, darker than intercarinal surfaces; dor- 
sal intercarinal surfaces similar to tergites; ven- 
tral intercarinal surfaces darker than sternites. 
Telson vesicle almost similar to but slightly paler 
than metasomal segment V; aculeus black. 

Chelicerae: Movable finger prodistal (DI) and 
retrodistal (DE) teeth unequal, with DE tooth 
considerably smaller than DI tooth, aligned lon- 
gitudinally and not opposable. Fingers and 
manus, proventral surfaces with long, dense ves- 
titure of macrosetae. Coxae, prodorsal surfaces 
without stridulatory setae (scaphotrix); prome- 
dian surfaces without chemoreceptive lamelli- 
form setae (trichocopae). 

Carapace: Carapace vaulted, lateral surfaces 
sloping steeply. Anterior margin straight, frontal 
lobes evenly rounded or truncate, with deep 
median notch, without median projection or 
median depression (fig. 27C, D). Anterolateral 
margins subparallel anteriorly, without distinct 
notch adjacent to posterior lateral ocelli; medio- 
lateral margins diverging or converging slightly 
posteriorly (at posterolateral sulci). Anterior 
width of posterior width, 69% (67%-71%, n = 2) 
(3); posterior width of length, 93% (91%-94%, 
n = 2) (d). Three pairs of lateral ocelli (MLMa, 
PLMa, PDMi), all similar in size, two anterior 
pairs situated anteriorly, well separated from 
posterior pair, situated laterally. Median ocelli 
moderately larger than lateral ocelli, distance 
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between ocelli less than or equal to width of 
ocellus; median ocular tubercle situated antero- 
medially, distance from anterior carapace mar- 
gin, 52% (50%-53%, m = 2) (3d). Median 
longitudinal sulcus narrow, suturiform; continu- 
ous from median notch to interocular sulcus; 
anteriorly furcated; without anterocular depres- 
sion. Anterior furcated sulci diverging broadly 
from anterior edge of median longitudinal sul- 
cus. Median ocular tubercle raised, superciliary 
carinae higher than ocelli, not extended anteri- 
orly or posteriorly. Interocular sulcus present. 
Circumocular depressions completely encircling 
median ocular tubercle, converging anteriorly. 
Posteromedian and posteromarginal sulci deep. 
Paired mediolateral and posterolateral sulci shal- 
low. Median longitudinal suture continuous from 
median notch to median ocular tubercle, equally 
strong along entire length; not extending to ante- 
rior margin of carapace, terminating at or poste- 
rior to median notch. Anterior furcated sutures 
absent or obsolete. Anterocular furcated sutures 
absent. Interocular suture present, slender. Pos- 
terior sutures present but indistinct, converging 
on median ocular tubercle; connected anteriorly 
to posterior furcations of interocular suture and 
extending anteriorly beyond median ocular 
tubercle. Interocular surface entirely smooth 
(¢); anterolateral, mediolateral, and posterolat- 
eral surfaces uniformly finely granular (3); pos- 
teromedian surface smooth. 

Pedipalps: Pedipalp short, pedipalp femur 
length : posterior carapace width ratio (FL:PCW) 
< 0.77, femur length : carapace length ratio 
(PL:CL) < 0.74. Femur width of length, 37% 
(36%-38%, n = 2) (d), Retrodorsal carina com- 
plete, granular, similar to or more strongly devel- 
oped than prodorsal carina. Dorsal secondary 
carina obsolete, comprising few isolated gran- 
ules. Dorsomedian carina vestigial, reduced to 
prominent granule demarcated by conspicuous 
macroseta. Prodorsal carina complete, granular. 
Promedian carina complete, comprising row of 
spiniform or subspiniform granules (several 
demarcated by conspicuous macrosetae), ori- 
ented diagonally between prodorsal and proven- 
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tral carinae. Proventral carina complete, granular, 
as strongly developed as or more strongly devel- 
oped than retroventral carina. Ventromedian and 
secondary accessory carinae absent. Retroventral 
carina extending partly or entirely to distal edge 
of segment. Retromedian carinae absent, indi- 
cated only by macrosetal rows. Dorsal and pro- 
lateral intercarinal surfaces finely granular; 
ventral and retrolateral surfaces smooth. Patella 
width of length, 36% (n = 2) (d¢). Dorsal surface 
convex, axis of dorsomedian carina dorsal to axis 
of retrodorsal carina. Dorsomedian carina 
absent or obsolete (fig. 231). Retrodorsal and ret- 
romedian carinae similarly developed, absent or 
obsolete (3). Retroventral carina obsolete, cos- 
tate. Promedian carina absent (¢); promedian 
process absent. Other carinae absent. Intercari- 
nal surfaces smooth. Chela short, broad (figs. 
232, 233); manus height of width, 95% (n = 2) 
(3); manus length along retroventral carina of 
manus width, 123% (115%-130%, n = 2) (d); 
manus length along retroventral carina of mov- 
able finger length, 81% (77%-84%, n = 2) (d). 
Chela sparsely setose (d). Manus dorsal surface 
(between dorsomedian and digital carinae) 
curved, i., slightly to markedly convex (<¢); 
proximal margin (lobe) of dorsal surface mark- 
edly curved and proximal to proximal margin of 
condyle (articulation with patella) (¢). Dorso- 
median carina pronounced, costate on fixed fin- 
ger and distally on manus but comprising 
irregular row of spiniform granules medially, 
becoming obsolete proximally, on manus. Dorsal 
secondary and subdigital carinae incomplete, 
granular; digital carina complete, costate, simi- 
larly developed; dorsal secondary, subdigital and 
digital carinae well separated along entire length. 
Maximum distance between dorsomedian and 
dorsal secondary carinae (DMC-DSC) greater 
than maximum distance between dorsal second- 
ary and digital carinae (DSC-DC). Retromedian 
carina complete, costate, similarly developed to 
digital carina. Retrolateral secondary and sec- 
ondary accessory carinae vestigial, proximal to 
condyle of movable finger. Retroventral carina 
distinct, costate. Ventromedian carina obsolete, 


costate. Proventral and promedian carinae simi- 
larly developed, each indicated by macrosetal 
row and few spiniform granules. Prodorsal 
carina comprising irregular row of spiniform 
granules and associated macrosetae. Distance 
between dorsomedian and promedian carinae 
(DMC-PMC) slightly to markedly greater than 
distance between promedian and proventral 
carinae (PMC-PVC). Manus, dorsal and retro- 
lateral intercarinal surfaces densely and coarsely 
granular except for smooth depression at base of 
fixed finger; ventral intercarinal surface smooth; 
prolateral intercarinal surfaces smooth to reticu- 
late, except for few scattered spiniform granules 
dorsally and distally. Manus ventral surface flat, 
axes of retroventral and ventromedian carinae in 
approximately same plane. Fixed and movable 
fingers, intercarinal surfaces smooth; median 
denticle rows each with six enlarged retrolateral 
denticles (including terminal denticle), proximal 
three situated on lobes; first (proximal) lobe of 
fixed finger and second lobe of movable finger 
larger than others, with correspondingly deeper 
notches in movable and fixed fingers, respec- 
tively; terminal denticles of fingers interlocking 
unevenly when closed, movable finger displaced 
retrolaterally; distinct notch near tip of fixed fin- 
ger to accommodate terminal denticle of mov- 
able finger. 

Trichobothria: Orthobothriotaxic, Type C, with 
the following segment totals (nm = 4): femur, 3 (1 d, 
1 i, 1 e); patella, 19 (2 d, 1 i, 3 v, 13 e, comprising 3 
et, 1 est, 2 em, 2 esb, 5 eb); chela, 26 (manus, 16, 
comprising 2 D, 10 E, 4 V; fixed finger, 10, compris- 
ing 4 d, 4 e, 2 i). Total count of trichobothria per 
pedipalp: 48. Femur, i situated on dorsal surface. 
Patella, d, situated on internal surface, slightly 
closer to d, than to i; distance v,-v; ca. half distance 
V,-V>. Chela, distance et-est less than half distance 
est-esb; distance est-esb greater than half distance 
esb-eb; est aligned with dst; V, situated in medial 
third of manus, closer to V, than V,. 

Legs: First pair of maxillary lobes (coxa- 
pophyses) tapering anteriorly, longer than and 
encircling second pair. Stridulatory organs, com- 
prising “rasp” (granular tubercles) and “scraper” 
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(stridulatory setae or scaphotrix), present on 
opposing surfaces of coxae of first pair of legs 
and pedipalps, respectively. Legs I-IV acarinate, 
except femora, with distinct pro- and retrolateral 
surfaces demarcated by partial to complete, gran- 
ular proventral carinae. Femora, patellae, and 
tibiae, pro- and retrolateral surfaces each with 
scattered setiform macrosetae. Tibiae, prolateral 
surfaces, without spiniform macrosetae; I and I, 
retrolateral surfaces, each with two spiniform (t, 
st) macrosetae; III and IV, retrolateral surfaces, 
without spiniform macrosetae. Basitarsi I-IV, 
slightly dorsoventrally compressed; retrolateral 
margins similar, unmodified, rounded; prolat- 
eral pedal spurs present (fig. 56E-H)); retrolateral 
pedal spurs absent. Basitarsi, pro- and retrolat- 
eral surfaces, each with scattered long and short 
setiform macrosetae, and spiniform macrose- 
tae, more numerous on I and II than III and IV. 
Basitarsi, spiniform macrosetae, I, retrolateral: t, 
sb; retroventral: t, sb; proventral: t, st; I, retrolat- 
eral: t, sb; retroventral: t, sb; proventral: t, st; II, 
retrolateral: t, sb; retroventral: t, st; proventral: 
t; prolateral: t, st; IV, retrolateral: t; retroventral: 
t; proventral: ft, st; prolateral: t, st. Telotarsi I-IV 
short, stout and distally broadened in dorsal and 
lateral views. Laterodistal lobes rounded. Dorso- 
median lobes approximately equal to laterodistal 
lobes; each terminating in single setiform mac- 
roseta. Telotarsi, pro- and retrolateral surfaces, 
each with long and short, scattered macrosetae, 
not arranged in definite row. Telotarsi each with 
pro- and retroventral rows of spiniform macro- 
setae, two inserted on laterodistal lobes; counts 
in pro- and retroventral rows similar on I and 
II, and on III and IV (n = 4): I, proventral: 3, 
retroventral: 4; II, 2 or 3, 4; III, 3 (3 or 4), 5; 
IV, 4, 5. Telotarsal ungues short, curved, equal 
to subequal; pseudonychium (dactyl) reduced, 
rounded. 

Sternum: Shape subpentagonal (fig. 41C, D). 
Median longitudinal sulcus shallow anteriorly, 
deep and narrow posteriorly. 

Genital operculum: Genital opercula suboval, 
completely divided longitudinally, partially over- 
lapping, genital papillae present (< ) (fig. 41C, D). 
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Hemispermatophore: Lamelliform, with com- 
plex, folded capsule and accessory distal lobe 
protruding between articular suture and distal 
lobe (hook). Distal lamina with distal crest trun- 
cate, unfolded. 

Pectines: Distal edge extending past distal 
edge of coxa IV but not reaching distal edge of 
trochanter IV (d) (fig. 41C, D). First proximal 
median lamella (scape) of each pecten with 
mesial margin angular, approximately 90° (¢). 
Pectinal teeth straight and elongate (d), present 
along entire posterior margin; sinistral/dextral 
tooth count, 14/14 (nm = 2) (¢). Fulcra smooth 
proximally but densely setose (microsetae only) 
distally. 

Mesosoma: Tergites each with shallow pair of 
submedian depressions, without obsolete median 
carina. Pretergites smooth and glabrous. Postter- 
gites smooth and glabrous medially, unevenly 
finely and coarsely granular to predominantly 
coarsely granular laterally (3). Sternites IV-VI, 
each with paired longitudinal depressions prolat- 
eral to spiracles, absent on VII. Surface, sternites 
HI-VII, smooth; VII with pair of weakly devel- 
oped, costate ventrolateral carinae only, without 
posteromarginal carina. Sternite VII, length of 
width, 64% (62%-66%, n = 2) (d). 

Metasoma and telson: Metasomal segments I-V 
progressively increasing in length, decreasing in 
width; segment V, width of segment I, width, 72% 
(67%-76%, n = 2) (do). Metasoma fairly robust, 
width of length, segment I, 98% (95%-100%, n = 
2) (3); IL, 88% (83%-92%) (¢); IIL, 72% (70%- 
74%) (3); IV, 62% (60%-63%) (3); V, 44% (41%- 
46%) (3d). Telson vesicle, width of metasomal 
segment V, width, 95% (87%-103%, n = 2) (d); 
elongate, height of length, 67% (64%-71%, n = 2) 
(3); dorsal surface flat; ventral surface evenly 
curved. Aculeus relatively long, gently curved, 
length of vesicle length, 59% (56%-62%, n = 2) 
(3). Length metasoma and telson, of total length, 
51% (n = 2) (d). Dorsosubmedian carinae, seg- 
ments I-IV, distinct, complete, granular or costate- 
granular, posterior spiniform granules obsolete 
(fig. 76B); V, vestigial. Dorsolateral carinae, seg- 
ments I-V, distinct, complete, costate-granular on 
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I-IV, costate-granular to granular on V. Median 
lateral carinae, segment I, incomplete, reduced to 
granular row in posterior half, diagonally oriented 
between dorsolateral and ventrolateral carinae (fig. 
77B); II-IV, vestigial, each reduced to posterior 
granule, or absent; V, incomplete, granular row, 
restricted to anterior two-thirds. Ventrolateral and 
ventrosubmedian carinae, segments I-IV, distinct, 
complete, costate on [-IIJ, granular or costate- 
granular on IV, more strongly developed on III and 
IV than on | and II (fig. 78B). Ventrolateral cari- 
nae, segment V, distinct, complete, comprising spi- 
niform granules, diverging posteriorly, terminal 
granule slightly larger than preceding granules. 
Ventrosubmedian carinae, segment V, vestigial, 
each reduced to one or two isolated spiniform 
granules, demarcated by conspicuous macrosetae. 
Ventromedian carina, segment V comprising sin- 
gle row of spiniform granules, unmodified poste- 
riorly, Anal arch, segment V, dorsal carina, costate; 
ventral carina comprising subspiniform granules. 
Dorsal intercarinal surfaces, segments I-V, granu- 
lar (¢_). Lateral intercarinal surfaces, segments I- 
IV, granular, V, smooth (¢), Ventral intercarinal 
surfaces, segments I-III, smooth, IV and V, granu- 
lar (3). Ventral surface, lateral aspect, segment IV, 
shallowly convex. Telson vesicle, dorsal and lateral 
surfaces smooth; ventral surface with four longitu- 
dinal carinae, each comprising spiniform 
granules, 

DistTRIBUTION: This species, known from only 
two adult male specimens, is endemic to the 
southern Indian state of Tamil Nadu (fig. 199, 
table 1). Its distribution is allopatric with those 
of Chersonesometrus, Deccanometrus, Sahya- 
drimetrus, and all other species of Srilankametrus 
but appears to overlap that of G. swammerdami. 

Eco.tocy: The known locality records are 
situated in region of deciduous forest at low ele- 
vation. Although no data are available on the 
ecology of this species, the habitus is consistent 
with the fossorial, pelophilous ecomorphotype 
(Prendini, 2001b). Like the closely related species 
S, gravimanus and S. yaleensis, this species prob- 
ably excavates burrows in sandy-loam soils, in 
open ground. 





FIGURE 240, Srilankametrus indus (DeGeer, 1778), 
comb. nov., d (AMNH), Kandy, Sri Lanka, pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 


CONSERVATION Status: ‘This species has not 
been seen in over a century, Its habitat has been 
extensively modified and it may be extinct. 

Remarks: The holotype and paratype, the 
only known specimens of this unusual species, 
were repeatedly misidentified by previous work- 
ers. Pocock (1900a) initially assigned the male 
from ‘Tanjore, southern India (BMNH 
1896,7.30.121) to Scorpio gravimanus, originally 
described from Ceylon (Sri Lanka), Couzijn 
(1981) subsequently synonymized Scorpio 
gravimanus with Heterometrus (Srilankametrus) 
indus, described Heterometrus (Srilankametrus) 
indus laevitensus, allegedly from Madras, and 
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FIGURE 241. Srilankametrus indus (DeGeer, 1778), comb. nov., 6 (AMNH), Kandy, Sri Lanka, pedipalp chela: 
A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 242. Srilankametrus indus (DeGeer, 1778), comb. nov., 2 (AMNH), Kandy, Sri Lanka, pedipalp chela: 
A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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suggested that the male from Tanjore, mentioned 
by Pocock (1900a: 91) “probably refers to H. 
indus laevitensus” (Couzijn, 1981; 125), Tikader 
and Bastawade (1983: 550-555) redescribed and 
illustrated the Tanjore specimen as H. gravima- 
nus, which they considered a valid species, but 
did not address H. indus or H. (S.) indus lae- 
vitensus. All three taxa were subsequently listed 
as valid (Kovarik, 1998: 137; Fet, 2000: 447) until 
Kovarik (2004: 17) synonymized H. indus lae- 
vitensus with H, gravimanus based on the follow- 
ing argument: 
a male from Tanjore ... was assigned to this species [H. 
gravimanus]| by its author (Pocock, 1900; 91) ... Like 
Pocock, I have had an opportunity to examine the 
specimen from Tanjore as well as ... one from Sri Lanka 
and am convinced that both populations belong to the 
same species, which differs from H. indus in smaller 
size, narrower chela of pedipalp and the presence of 
five carinae on the manus of pedipalp. 


Kovatik’s (2004) synonymy of H. indus lae- 
vitensus with H. gravimanus, repeated by Kovarik 
(2009) and Kovarik et al. (2016), appears to rest 
on the mistaken assumption that the specimen 
from Tanjore, also examined by Pocock (1990b) 
and Tikader and Bastawade (1983), is conspecific 
with material of S. gravimanus from Sri Lanka. 
Curiously, despite identifying the Tanjore male 
as H. gravimanus, Kovarik (2004: 27) identified a 
male from Palni Hills, India (SMF 5332/1), origi- 
nally assigned to Heterometrus (C.) granuloma- 
nus by Couzijn (1981: 142) as H. madraspatensis. 
This completely depigmented specimen (fig, 
230C, D) has 14/14 pectinal teeth and counts of 
pro- and retroventral spiniform macrosetae on 
the telotarsi of legs I-IV (3/4, 3/4 3-4/5, 4/5) 
that compare favorably with counts on legs III 
and IV (4/5-6) cited by Kovarik (2004) for the 
male from Tanjore, which also matches closely in 
the shape and macrosculpture of the carapace, 
pedipalp chela, metasoma and telson, despite its 
smaller size (fig. 230). 

Based on comparison of the two specimens 
from Tanjore and Palni Hills, India, the holo- 
types of H. indus and H. indus laevitensus, as 
well as additional material of S. gravimanus and 
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S. indus from Sri Lanka, the validity of S. 
gravimanus is upheld, and H, indus laevitensus 
is determined to be conspecific with S. indus 
rather than S. gravimanus. However, the mark- 
edly different shapes and macrosculpture of the 
male pedipalp chelae, including the much 
weaker carinae of the previously misidentified 
Indian specimens, compared with S. gravima- 
nus, justify their recognition as a distinct 
species. 


Srilankametrus gravimanus (Pocock, 1894), 
comb. nov. 


Figures 10, 27E, F, 41E, F, 56I-L, 76C, 77C, 
78C, 199, 234-237, table 1 


Scorpio gravimanus Pocock, 1894a: 75-77; 
Kovarik, 2004: 17. 

Heterometrus caesar?: Kraepelin, 1899: 109, 114 
(misidentification, part). 

Palamnaeus gravimanus: Pocock, 1900a: 85, 90, 
91 (part); Henderson, 1919: 381. 

Pandinus gravimanus: Simon, 1905: 161 (part). 

Heterometrus gravimanus: Takashima, 1945; 94 
(part); Geethabali and Pampathi Rao, 1973: 
189, 191-196, figs, 3-5; Root, 1990: 354; 
Kovarik, 2004: 1, 2, 15, 17, 44, 51, table 2 
(part); 2009: 35, 38, 47, table 1 (part); War- 
burg, 2013: 152, 155; Kovarik et al., 2016: 1, 
5, 10, 91-96, 100, 103, 115, 117, 120, 122, 
figs. 15, 458-481, 572, 579, 580, 586, 587 
(part); 2019a: 8, 12, figs. 40-42, 53. 

Heterometrus (Srilankametrus) indus indus: 
Couzijn, 1981: 82, 119, 121-124, 129, fig. 35 
(misidentification, part). 

Heterometrus (Srilankametrus) indus: Couzijn, 
1981: 82, 94, 121, 123 (misidentification, 
part). 

Heterometrus (Srilankametrus) gravimanus: 
Tikader and Bastawade, 1983: 545, 550, 552, 
554, 555 (part); Kovarik, 1998: 137; Fet, 
2000: 446 (part); Indra, 2001: 56-58 (part). 

Heterometrus indus: Root, 1990: 354. 
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Heterometrus (Srilankametrus) indus laevitensus: 
Kovafik, 2004; 15, 17; 2009: 38. 


TyPE MATERIAL: INDIA: Scorpio gravimanus: 
Syntype 2 (BMNH), “India” [lost]. SRI LANKA; 
S. gravimanus: Syntype 6 (BMNH), Ceylon, R. 
Templeton [lost]. 

The types of Scorpio gravimanus were not 
seen by previous revisers (Couzijn, 1981: 121, 
Tikader and Bastawade, 1983: 550; Kovarik, 
2004: 17) and could not be located during the 
present investigation. They are presumed lost. 

Diacnosis: Srilankametrus gravimanus may 
be separated from other species of Srilankame- 
trus as follows. The carapace is vaulted, the lat- 
eral surfaces sloping steeply (fig. 27E, F), in S. 
gravimanus but slightly to markedly dorsoven- 
trally compressed, the lateral surfaces sloping 
moderately to gently, in S. indus, S. pococki, 
and S. serratus. The interocular and posterior 
sutures are present, the posterior sutures 
extending past the median ocular tubercle and 
connected anteriorly to the posterior bifurca- 
tions of the interocular suture, in S. gravima- 
nus, whereas the sutures are absent in S. indus 
and S. pococki. The carapace interocular surface 
is entirely smooth (fig. 27E, F) in S. gravima- 
nus, whereas the frontal lobes and medial 
region of the interocular surface are granular 
with smooth areas in S, caesar. The carapace 
anterolateral and mediolateral surfaces are 
granular in S. gravimanus but smooth or nearly 
so in S. indus. The carapace posterolateral sur- 
faces of the female are smooth or nearly so in 
S. gravimanus but granular in all other species 
except S. yaleensis. The pedipalp patella dorso- 
median carina of the female is absent or obso- 
lete in S. gravimanus but entirely to 
predominantly costate in S. caesar, The patella 
retrodorsal carina of the female is as strongly 
developed as or more strongly developed than 
the retromedian carinae in S. gravimanus, but 
absent or obsolete in S. caesar, S. indus, and S. 
pococki, The retromedian carinae of the female 
are absent or obsolete in S. gravimanus but 
present and granular in the other species. The 
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pedipalp chela of the adult male (fig. 236) is 
sparsely setose in S. gravimanus but moderately 
to densely setose in S. indus and S. pococki. The 
chela manus dorsal surface (between the dor- 
somedian and digital carinae) is curved and 
slightly to markedly convex in S. gravimanus 
but flat in S. pococki, The proximal margin 
(lobe) of the dorsal surface is moderately 
curved and aligned with the proximal margin 
of the condyle (articulation with patella) in S. 
gravimanus but markedly curved and proximal 
to the proximal margin of the condyle in S. 
couzijni. The dorsomedian carina is pro- 
nounced and costate on the chela fixed finger 
and distally on the manus in S, gravimanus, 
pronounced and costate on the fixed finger and 
distal three-quarters of the manus in S. yaleen- 
sis, and obsolete on the fixed finger and manus 
in S. indus, S. pococki, and S. serratus. The max- 
imum distance between the dorsomedian and 
dorsal secondary carinae (DMC-DSC) of the 
chela manus is similar to the maximum dis- 
tance between the dorsal secondary and digital 
carinae (DSC-DC) in the male (fig. 236) of S. 
gravimanus but greater than the DSC-DC in 
the male of the other species. The dorsal sec- 
ondary and subdigital carinae of the male (fig. 
236) are entirely to predominantly costate in S. 
gravimanus but entirely to predominantly gran- 
ular in S, caesar, S. couzijni, and S. serratus, and 
absent or obsolete in S. indus and S. pocockti. 
The digital carina is entirely to predominantly 
costate (figs. 236, 237) in S. gravimanus, 
entirely to predominantly granular in S. caesar 
and S. serratus, and absent or obsolete in S. 
indus and S, pococki, The retromedian carina of 
the male is entirely to predominantly costate in 
S. gravimanus, entirely to predominantly gran- 
ular in S. caesar and S, serratus, and absent or 
obsolete in S. indus and S. pococki. The manus 
ventral surface is flat, with the axes of the ret- 
roventral and ventromedian carinae in approx- 
imately the same plane in S. gravimanus, but 
angled, with the axis of the retroventral carina 
ventral to the axis of the ventromedian carina 
in S. indus and S. poecocki. Macroseta st on the 


414 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY NO. 442 





FIGURE 243. Srilankametrus pococki, sp. nov., holotype 2 (AMNH), Kodigala, Sri Lanka, habitus: A. dorsal 
and B. ventral aspects. Scale bar = 10 mm. 
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retroventral surfaces of the basitarsi of legs I 
and II is spiniform (fig. 56I-L) in S. gravima- 
nus but setiform in all other species except S. 
caesar and S. serratus. The lateral surfaces of 
mesosomal tergites I-VI are granular in S. 
gravimanus but smooth in S. indus, S. pococki, 
and S. yaleensis. The dorsosubmedian carinae 
are granular or costate-granular on metasomal 
segments I-IV (fig. 76C) in S. gravimanus, cos- 
tate on I-IV in S. indus, and costate on I and II 
or I-III and granular or costate-granular on III 
and IV or IV in S. yaleensis. The ventral inter- 
carinal surfaces of metasomal segment IV are 
granular in the male (fig. 78C) and smooth in 
the female of S. gravimanus but smooth in the 
male of S. indus, S. pococki, S. serratus, and S. 
yaleensis, and granular in the female of S. cae- 
sar. The dorsolateral carinae of metasomal seg- 
ment V are distinct and continuous (fig. 77C) 
in S. gravimanus but obsolete and discontinu- 
ous to absent in S. indus and S. pococki. The 
dorsal intercarinal surface of metasomal seg- 
ment V is granular in the male and female (fig. 
76C) of S. gravimanus, but smooth in the male 
and female of S. indus and S. pococki, and the 
female of S. serratus and S. yaleensis. The telson 
is blackish, as dark as metasomal segment V, in 
S. gravimanus but dark reddish brown, paler 
than segment V, in S. serratus and S. yaleensis. 
The telson vesicle is elongate in S. gravimanus 
but globose in S. indus, S. pococki, and S. 
serratus. 

DISTRIBUTION: This species is endemic to 
Sri Lanka, where it has been recorded from 
the North, North Central, North Western, and 
Southern provinces (fig. 199, table 1). Indian 
records are misidentifications of S. couzijni. The 
distribution of S. gravimanus overlaps that of G. 
titanicus but is allopatric with all other species of 
Srilankametrus. 

Eco.ocy: This species inhabits deciduous 
forest at elevations of 20-230 m above sea level. 
It is fossorial and pelophilous, excavating very 
deep (20-70 cm), usually single-occupant bur- 
rows in sandy-loam soils, in open ground. Bur- 
row entrances are oval or semicircular, and the 
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burrows almost vertical, curving once or twice as 
they descend. According to Kovarik et al. (2016), 
more than one individual may be found within a 
burrow, usually juveniles with their own cham- 
bers separate from the mother. The following 
scorpions occur in sympatry: the buthids 
Buthoscorpio sarasinorum (Karsch, 1891), Char- 
mus laneus, Isometrus maculatus, Isometrus 
thwaitesi, Lychas_ srilankensis, Reddyanus 
besucheti, Reddyanus loebli; and the scorpionid 
G. titanicus (Kovarik et al., 2016). 

REMARKS: As noted above, based on exami- 
nation of material from Sri Lanka, including a 
male (MNHN RS 7759) misidentified as H. (S.) 
indus by Couzijn (1981), the validity of S. 
gravimanus is upheld. However, neither the 
holotype of H. indus laevitensus, allegedly from 
Madras, nor the specimens from Tanjore 
(BMNH 1896.7.30.121) and Palni Hills (SMF 
5332/1), were found to be conspecific with S. 
gravimanus. Whereas the holotype of H. indus 
laevitensus is conspecific with S. indus, the 
Indian specimens are newly described as S. 
couzijni. 

MATERIAL EXAMINED: SRI LANKA: North 
Central Prov.: Polonnaruwa Distr.: Parakramabahu, 
S of Polonnaruwa, near Samudraya Dam, 07°56'N 
81°00’E, 69 m, 27-30.i.2014, L. Prendini and P. 
Horsley, dry forest with moderate canopy cover, 
sparse understorey and moderate leaf-litter layer on 
low rocky hill with large granite outcrops, excavated 
from burrows ca. 40-70 cm deep in open ground 
under forest canopy, 5 2, 3 subad. d, 1 subad. 2, 3 
juv. 2 (AMNH), 1 juv. 6 (AMCC [LP 12279]). 
North Western Prov.: Puttalam Distr.: Wilpattu, 
Kokmotte on Modaragam Aru River, 08°32'N 
80°01’E, 30 m, 24-25.i1.2014, L. Prendini and P. 
Horsley, mesic savanna/thicket and riverine forest 
near perennial river, many villus (small lakes), Ficus, 
Acacia, among other trees, moderate canopy, sparse 
understorey with leaf litter in places, sandy-loam 
soil, doorkeeping at burrow entrances in open 
ground, excavated from almost vertical burrows ca. 
20-35 cm deep, 1 5, 2 2, 1 subad. 3, 2 subad. 2, 3 
juv. d, 1 juv. 2 (AMNH), 1 juv. d (AMCC [LP 
12280]). Western Prov.: Gampaha Distr.: Negombo 
[07°12'N 79°52’E], west coast, N of Colombo, 1 ¢ 
(MNHN RS 7759). 
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FIGURE 244. Srilankametrus serratus (Pocock, 1900), comb. nov., habitus: A, C. dorsal and B, D. ventral 
aspects. A, B. d (ZMH), C, D. 2 (ZMH), Ceylon [Sri Lanka]. Scale bars = 10 mm. 
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Srilankametrus indus (DeGeer, 1778), 
comb. nov. 


Figures 7H, 9H, 8G, I, 10, 28A, B, 42A, B, 57A- 
D, 76D, 77D, 78D, 198, 238-242, table 1 


Scorpio afer Linnaeus, 1758: 624 (part; synony- 
mized by DeGeer, 1778: 341); 1767: 1038 
(part); Fabricius, 1775: 399 (part); Linnaeus, 
1775: 1091 (part); Fabricius, 1781: 550 
(part); 1787: 348 (part); 1793: 434 (part); 
Herbst, 1800: 38-42 (part); Latreille, 1803: 
267 (part); 1804: 120-122 (part); 1817: 106 
(part); Dufour, 1856: 563, 571, 573, 574, 
584, 590, 593, 614, 615, 622, 629, 631, 632, 
641, 642, 644, 645, 648 (part). 

Scorpio indus DeGeer, 1778: 341-343; 1783: 
132-134; Kovarik, 2004: 2. 

Scorpio ceilonicus: Herbst, 1800: pl. V, fig. 1. 
Scorpio ceylonicus Herbst, 1800: 83, 84 (synony- 

mized by Kraepelin, 1894: 46); Pocock, 
1893: 308, 309; Kraepelin, 1894: 31, 46-51, 
54, 55, 57, 240, 246, pl. I, fig. 29 (misidenti- 
fication, part); Lonnberg, 1897b: 186 
(misidentification); 1898a: 83; Couzijn, 
1981: 129. 

Buthus afer (nec Scorpio afer Linnaeus, 1758): 
C.L. Koch, 1836: 17-19 (misidentification, 
part); 1850: 87 (part). 

Buthus megacephalus C.L. Koch, 1836: 73-75, pl. 
XCVII, fig. 224 (synonymized by Thorell, 
1876b: 164, 168, 203, 204); Gervais, 1844a: 
60; C.L. Koch, 1850: 88. 

Scorpio (Buthus) afer: Gervais, 1844a: 60 (part). 

Scorpio (Buthus) ceylanicus: Gervais, 1844a: 62. 

Heterometrus afer: Simon, 1872b: 53, 59, 98-101 
(misidentification, part). 

Pandinus megacephalus: 'Thorell, 1876b: 164, 168, 
203-205, 209-211 (misidentification); 
Karsch, 1884: 69; Thorell, 1893: 381, 382 
(misidentification, part). 

Scorpio crassimanus Becker, 1880: 140, 141, pl. 
II, fig. 1 (synonymized by Kraepelin, 1899: 
113). 


Pandinus ceylonicus: Karsch, 1884: 69. 

Scorpio megacephalus: Pocock, 1893: 307, 309, 
311. 

Palamnaeus ceylonicus: Kraepelin, 1898: 439, 
441. 

Heterometrus indus: Kraepelin, 1899: 109, 113, 
114 (part); Werner, 1902: 601; Lampe, 1918: 
198; Roewer, 1929: 612 (part); Giltay, 1931: 8; 
Werner, 1934: 277 (part); Kastner, 1941: 233 
(part), fig. 212; Roewer, 1943: 226 (misidenti- 
fication, part); Takashima, 1945: 92; Biicherl, 
1959: 269; Lourenco and Cloudsley-Thomp- 
son, 1996: 140, figs. 4, 5; Kovarik, 2004: 17, 
20, 21, 32, 51, 52, table 2 (part); 2009: 35, 38, 
47-49, 80, 100, 105, table 1 (part), figs. 
50-56, 199, 200, 249-252; Javed et al., 2010a: 
147; Tahir and Prendini, 2014: 11, 12; 
Kovarik et al., 2016: 1, 5, 10, 97-104, 106, 
107, 110, 111, 115, 117-119 (part), figs. 15, 
482-507, 573, 575, 577; 2019a: 12, fig. 53. 

Palamnaeus indus: Pocock, 1900a: 96, 97, fig. 
20A. 

Palamnaeus ndus: Pocock, 1900a: 86. 

Heterometrus (Heterometrus) indus: Couzijn, 
1978: 330, table 1. 

Heterometrus (Srilankametrus) indus: Couzijn, 
1981: 80, 82, 94, 121, 123, 172, 181, figs. 21, 
60, 66a (part); Tikader and Bastawade, 1983: 
544; Kovarik, 1992: 185; 1998: 137, 138 
(part); Fet, 2000: 446, 447 (part); Kovarik, 
2002: 17 (part); 2004: 17. 

Heterometrus (Srilankametrus) indus indus: 
Couzijn, 1981: 39, 82, 121-124, 129, 172, 
191, table 7 (part), fig. 60; Vachon, 1982: 78, 
79, 96, 101, 103-105, 110, figs. 50, 70-72, 
75, 80, 81; Tikader and Bastwade, 1983: 550, 
555, 561; Fet, 2000: 447. 

Heterometrus (Srilankametrus) indus laevitensus 
Couzijn, 1981: 39, 83, 124, 125, 172, 191, 
table 7, figs. 36, 60; Kovarik, 1998: 137; Fet, 
2000: 447, 448; syn. nov. 

Heterometrus gravimanus: Kovarik, 2004: 1, 2, 
15, 17, 44, 51, table 2 (misidentification, 


418 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


part); 2009: 35, 38, 47, table 1 (misidentifi- 
cation, part). 


TyPE MATERIAL: Buthus megacephalus: 2 syn- 
types, probably East Indies [lost]. Scorpio afer: Syn- 
types [sex?], “Africa,” [lost]. Scorpio indus: 
Holotype: 1 2 (NRS), “India” [examined]. Het- 
erometrus (Srilankametrus) indus laevitensus: 
Holotype ¢ (MNHN RS 0089), Madras [exam- 
ined]. SRI LANKA: Scorpio ceylonicus: Syntypes 
[sex?], Ceylon [lost]. Scorpio crassimanus: Holo- 
type: 1 subad. 2 (MRHNB [S.G. 38]), Netherlands 
Indies [examined; label in bottle: “Ceylan’]. 

According to the original description (Becker, 
1880: 140), the holotype of Scorpio crassimanus, 
from “Indus néerlandaises,’ was deposited in the 
“Musée de Bruxelles.” Kraepelin (1894) synony- 
mized S. crassimanus with H. indus. A specimen 
from the MRHNB, previously examined by K. 
Kraepelin, and matching Becker's (1880) descrip- 
tion and habitus illustration (pl. III, fig. 1) of S. 
crassimanus, e.g., in total length, carapace shape 
(including deep notch in anterior margin), gran- 
ular pedipalp chela manus, and pectinal tooth 
counts, was examined during the present inves- 
tigation. It was concluded to be the holotype of 
S. crassimanus, despite the absence of a label 
indicating the same, and the type locality given 
as “Ceylan” rather than “Indus néerlandaises.” 
The Netherlands Indies is modern Indonesia. 
However, Ceylon (i.e., Sri Lanka) was also a 
Dutch colony until approximately 1800. 

Diacnosis: Srilankametrus indus may be sepa- 
rated from other species of Srilankametrus as fol- 
lows. The carapace is markedly dorsoventrally 
compressed, the lateral surfaces sloping gently 
(fig. 28A, B), in S. indus but slightly dorsoventrally 
compressed, the lateral surfaces sloping moder- 
ately, in S. serratus, and vaulted, the lateral sur- 
faces sloping steeply, in S. caesar, S. couzijni, S. 
gravimanus, and S. yaleensis. The interocular and 
posterior sutures are absent in S. indus but pres- 
ent, the posterior sutures extending past the 
median ocular tubercle and connected anteriorly 
to the posterior bifurcations of the interocular 
suture in all other species except S. pococki. The 
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FIGURE 245. Srilankametrus pococki, sp. nov., holo- 
type 2 (AMNH), Kodigala, Sri Lanka, pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 


carapace interocular surface is entirely smooth 
(fig. 28A, B) in S. indus whereas the frontal lobes 
and medial region of the interocular surface are 
granular with smooth areas in S. caesar. The cara- 
pace anterolateral and mediolateral surfaces are 
smooth or nearly so in S. indus but granular in all 
other species. The carapace posterolateral surfaces 
of the female are granular in S. indus but smooth 
or nearly so in S. gravimanus and S. yaleensis. The 
pedipalp patella dorsomedian carina of the female 
is absent or obsolete in S. indus but entirely to pre- 
dominantly costate in S. caesar. The patella retro- 
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FIGURE 246. Srilankametrus pococki, sp. nov., holotype 2 (AMNH), Kodigala, Sri Lanka, pedipalp chela: A. 
retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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dorsal carina of the female is absent or obsolete in 
S. indus but as strongly developed as or more 
strongly developed than the retromedian carinae 
in S. gravimanus, S. serratus, and S. yaleensis. The 
retromedian carinae of the female are granular in 
S. indus but absent or obsolete in S. gravimanus 
and S. yaleensis. The pedipalp chela of the adult 
male (fig. 241) is moderately to densely setose in 
S. indus but sparsely setose in all other species 
except S. pococki. The chela manus dorsal surface 
(between the dorsomedian and digital carinae) is 
curved and slightly to markedly convex in S. indus 
but flat in S. pococki. The proximal margin (lobe) 
of the dorsal surface is moderately curved and 
aligned with the proximal margin of the condyle 
(articulation with patella) in S. indus but markedly 
curved and proximal to the proximal margin of 
the condyle in S. couzijni. The dorsomedian carina 
is obsolete on the chela fixed finger and manus in 
S. indus, pronounced and costate on the fixed fin- 
ger and distally on the manus in S. caesar, S. couzi- 
jni, and S. gravimanus, and pronounced and 
costate on the fixed finger and distal three-quar- 
ters of the manus in S. yaleensis. The maximum 
distance between the dorsomedian and dorsal sec- 
ondary carinae (DMC-DSC) of the chela manus 
is greater than the maximum distance between the 
dorsal secondary and digital carinae (DSC-DC) 
in the male (fig. 241) of S. indus but similar to the 
DSC-DC in the male of S. gravimanus. The dorsal 
secondary and subdigital carinae of the male (fig. 
241) are absent or obsolete in S. indus but entirely 
to predominantly granular in S. caesar, S. couzijni, 
and S. serratus, and entirely to predominantly cos- 
tate in S. gravimanus and S. yaleensis. The digital 
carina is absent or obsolete (figs. 241, 242) in S. 
indus but entirely to predominantly granular in S. 
caesar and S. serratus, and entirely to predomi- 
nantly costate in S. couzijni, S. gravimanus, and S. 
yaleensis. The retromedian carina of the male is 
absent or obsolete in S. indus but entirely to pre- 
dominantly granular in S. caesar and S. serratus, 
and entirely to predominantly costate in S. couzi- 
jni, S. gravimanus, and S. yaleensis. The manus 
ventral surface is angled, with the axis of the ret- 
roventral carina ventral to the axis of the ventro- 
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median carina in S. indus, but flat, with the axes 
of the retroventral and ventromedian carinae in 
approximately the same plane in all other species 
except S. pococki. Macroseta st on the retroventral 
surfaces of the basitarsi of legs I and II is setiform 
(fig. 57A-D) in S. indus but spiniform in S. caesar, 
S. gravimanus, and S. serratus. The lateral surfaces 
of mesosomal tergites I-VI are smooth in S. indus 
but granular in all other species except S. pococki 
and S. yaleensis. The dorsosubmedian carinae are 
costate on metasomal segments I-IV (fig. 76D) in 
S. indus, costate on I and II or I-III and granular 
or costate-granular on III and IV or IV, in S. 
yaleensis, and granular or costate-granular on I- 
IV in all other species. The ventral intercarinal 
surfaces of metasomal segment IV are smooth in 
the male and female (fig. 78D) of S. indus but 
granular in the male of S. couzijni and S. gravima- 
nus and the male and female of S. caesar. The dor- 
solateral carinae of metasomal segment V are 
obsolete and discontinuous to absent (fig. 77D) in 
S. indus but distinct and continuous in all other 
species except S. pococki. The dorsal intercarinal 
surface of metasomal segment V is smooth in the 
male and female (fig. 76D) of S. indus, but granu- 
lar in the male and female of S. caesar and S. 
gravimanus, and the male of S. couzijni, S. serratus 
and S. yaleensis. The telson is blackish, as dark as 
metasomal segment V, in S. indus but dark red- 
dish brown, paler than segment V in S. serratus 
and S. yaleensis. The telson vesicle is globose in S. 
indus but elongate in S. caesar, S. couzijni, S. 
gravimanus, and S. yaleensis. 

DISTRIBUTION: This species is endemic to Sri 
Lanka (fig. 198, table 1) and has been recorded 
only in the Central Province. The distribution of 
S. indus is allopatric with those of other species 
of Srilankametrus. 

Eco.oey: This species inhabits primary rain- 
forest in the Knuckles Mountain Range in the 
central part of the island (fig. 7H). The locality 
records for which data are available vary from 
220 m to 560 m above sea level. This species is 
fossorial and pelophilous, excavating moderately 
deep single-occupant burrows in hard, clayey 
soils, in earthen banks, under logs or stones 
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(Kovarik et al., 2016). Burrow entrances are 
characteristically broad and flat (fig. 8G, I). The 
following scorpions have been recorded in sym- 
patry: the buthids Buthoscorpio sarasinorum and 
Reddyanus ranawanai Kovatik et al., 2016; and 
the scorpionid G. titanicus (Kovarik et al., 2016). 

REMARKS: The following synonyms are recog- 
nized: Scorpio afer Linneaus, 1758 (part) = Sri- 
lankametrus indus (DeGeer, 1778), comb. nov., 
synonymized by DeGeer (1778); Scorpio ceyloni- 
cus Herbst, 1800 = S. indus, synonymized by 
Kraepelin (1894); Buthus megacephalus C.L, Koch, 
1836 = S. indus, first synonymized by Thorell 
(1876) not Kraepelin (1894) as stated by Fet (2000: 
447); Scorpio crassimanus Becker, 1880 = S. indus, 
first synonymized by Kraepelin (1899) not Krae- 
pelin (1894) as stated by Fet (2000: 447). 

It is doubtful that Buthus megacephalus is syn- 
onymous with S. indus, based on characters in the 
original description and illustration, e.g., the nar- 
rower shape of the male pedipalp chela and red- 
dish-brown coloration of the telson, compared 
with the black metasoma, consistent with several 
Indian species, but not S. indus. For example, 
Thorell (1893: 381) referred a specimen from 
Matheran, the type locality of Deccanometrus 
obscurus, to Pandinus megacephalus. In the 
absence of a type and a type locality, however, the 
true identity of B. megacephalus will never be veri- 
fied. Additionally, Buthus caesar is not a synonym 
of S. indus, as proposed by Kraepelin (1894; 46) 
(as Scorpio ceylonicus) and Couzijn (1981: 123), 
nor is Heterometrus (H.) spinifer solitarius a syn- 
onym of S. indus, as proposed by Kovarik et al. 
(2016) (see above). 

Fet (2000; 447) stated that Thorell (1893; 381) 
synonymized Scorpio afer with S. indus, but, as 
noted by Kovarik (2004), DeGeer (1778: 341) was 
the first to do so, and Thorell (1893) was followed 
by Kraepelin (1894; 53). Fet (2000; 447) also stated 
that Kraepelin (1894: 46) synonymized B. mega- 
cephalus and S. crassimanus with S. indus. However, 
Kraepelin (1894: 46) synonymized B. megacephalus 
and S, crassimanus with S. ceylonicus, not S. indus, 
As noted by Kovarik (2004, 2009), Thorell (1876b: 
168) was the first to synonymize B. megacephalus 


(as Pandinus megacelaphus instead of Buthus mega- 
cephalus) with S. indus and Kraepelin (1899: 113) 
was the first to synonymize S. crassimanus with S. 
indus, followed by Couzijn (1981: 121). Kovarik 
(2004), also credited Loénnberg (1898a: 83) for syn- 
onymizing B, megacephalus with S. indus but, like 
Kraepelin (1894), Lonnberg (1898a) synonymized 
B, megacephalus with S. ceylonicus. 

Kovarik (2004, 2009) stated that Kraepelin 
(1899: 113) and Pocock (1900a: 96) synonymized 
S. ceylonicus with S. indus, but Kraepelin (1894; 
46) was the first to do so, as noted by Fet (2000: 
447). Kraepelin (1894) recognized S. ceylonicus as 
a valid species and listed S. indus as a synonym 
thereof, despite being the older name. 

As noted above, Kovarik (2004; 17) errone- 
ously synonymized H. indus laevitensus with H, 
gravimanus based in part on the misidentifica- 
tion of a specimen from Tanjore, India, as H. 
gravimanus. Examination of the holotype of H. 
indus laevitensus, allegedly from Madras, 
revealed it to be conspecific with S, indus, rather 
than with the male from Tanjore, described 
above as the holotype of S. couzijni, or with Sri 
Lankan material of S. gravimanus. Kovarik’s 
(2004) synonym is therefore rejected and the fol- 
lowing new synonym presented: Heterometrus 
(Srilankametrus) indus laevitensus Couzijn, 1981 
= Srilankametrus indus (DeGeer, 1778), syn. nov. 

MATERIAL EXAMINED: SRI LANKA: i.1965, F. 
Layard, 2 d (MCZ); Ceylan, 1 d (MNHN RS 3245 
[Simon coll. 5770]); Ceylan?, Dr, H. Mutvei, 1 @ 
(MNHN RS 8117). Central Prov.: Kandy Distr: Kandy 
[07°17'N 80°38'E], 1902, Dr. Bedeker, 1 6 (MNHN RS 
3263); Kandy, outskirts of Udawattakele, 07°18'N 
80°38’E, 217 m, 30.i,2014, L, Prendini and P. Horsley, 
degraded tropical forest along roadcuts, UV light detec- 
tion on warm, humid, moonless night, doorkeeping at 
burrow entrances in roadcuts and earthen banks, 3 °, 
2 juv. d, 3 juv. 2 (AMNH), 1 juv. 2 (AMCC [LP 
12282]); Kandy, Udawattakele, 07°18'N 80°38'E, 560 
m, 31.i-4.i11.2014, L. Prendini and P. Horsley, primary 
tropical rainforest on steep hills, large trees with dense 
canopy and sparse understorey, moderate to thick leaf- 
litter layer, many rotten logs with rock outcrops and 
scattered stones in places, quartzite geology, coarse 
sandy-loam soil, in burrows in earthen banks, often at 
base of stones or under logs, some under large logs or 


422 BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


stones, 6 6,9 2, 4 subad, 6, 4 subad, 2, 5 juv. d, 10 
juv. ¢ (AMNBH), 1 juv. 2 (AMCC [LP 12283]); Parad- 
eniya |Peradeniya, 07°16'N 80°36'E], vii.1914, B.H. 
Buxton, 2 d, 1 subad. d, 1 subad. 2, 1 juv. 9 (MNHN 
RS 0081). 


Srilankametrus pococki, sp. nov. 


Figures 8B, 10, 28D, 42D, 57E-H, 76E, 77E, 
78E, 198, 243, 245, 246, tables 1, 3, 5 


TyPE MATERIAL: SRI LANKA: North Cen- 
tral Prov.: Anuradhapura Distr: Holotype &, 
paratypes: 3 subad. d, 2 subad. °, 3 juv. d, 3 juv. 
2 (AMNH), 1 juv. 3, 1 juv. 2 (IES), 2 juv. 
(AMCC [LP 12281]), Ritigala, Kodigala Moun- 
tain, summit and rocky upper slopes, 08°07’N 
80°39'E, 762 m, 6.ii.2014, L. Prendini and P. 
Horsley, many large granitic outcrops, moderate 
to thick leaf-litter layer, dense canopy cover with 
sparse understorey below summit, forest shorter 
and drier at summit, in burrows under stones, 
mostly on middle to upper slopes. 

Erymo.oey: The specific epithet is a patro- 
nym honoring the English arachnologist, Regi- 
nald Innes Pocock (1863-1947), formerly of the 
British Museum of Natural History, London, for 
his many contributions to the knowledge of scor- 
pions, including Heterometrinae (e.g., Pocock, 
1900), and other arachnids. 

Dracnosis: Srilankametrus pococki may be 
separated from other species of Srilankametrus 
as follows. The carapace is markedly dorsoven- 
trally compressed, the lateral surfaces sloping 
gently (fig. 28D) in S. pococki but slightly dor- 
soventrally compressed, the lateral surfaces 
sloping moderately in S. serratus, and vaulted, 
the lateral surfaces sloping steeply, in S. caesar, 
S. couzijni, S. gravimanus, and S. yaleensis. The 
interocular and posterior sutures are absent in 
S. pococki but present, the posterior sutures 
extending past the median ocular tubercle and 
connected anteriorly to the posterior bifurca- 
tions of the interocular suture in all other spe- 
cies except S, indus. The carapace interocular 
surface is entirely smooth (fig. 28D) in S. 
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FIGURE 247, Srilankametrus serratus (Pocock, 
1900), comb, nov., holotype ¢ (BMNH 1888.55), 
pedipalp patella: A. dorsal, B. retrolateral, and C. 
ventral aspects. Scale bar = 5 mm. 


pococki whereas the frontal lobes and medial 
region of the interocular surface are granular 
with smooth areas in S. caesar, The carapace 
anterolateral and mediolateral surfaces are 
granular in S. pococki but smooth or nearly so 
in S. indus. The carapace posterolateral surfaces 
of the female are granular in S. pococki but 
smooth or nearly so in S. gravimanus and S. 
yaleensis. The pedipalp patella dorsomedian 
carina of the female (fig. 245) is absent or obso- 
lete in S, pococki but entirely to predominantly 
costate in S. caesar. The patella retrodorsal 
carina of the female (fig. 245) is absent or obso- 
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FIGURE 248. Srilankametrus serratus (Pocock, 1900), comb. nov., holotype ¢ (BMNH 1888.55), pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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lete in S. pococki but as strongly developed as or 
more strongly developed than the retromedian 
carinae in S. gravimanus, S. serratus, and S. 
yaleensis, The retromedian carinae of the female 
are granular in S. pococki but absent or obsolete 
in S. gravimanus and S. yaleensis. The chela 
manus dorsal surface (between the dorsome- 
dian and digital carinae) is flat (fig. 246) in S. 
pococki but curved and slightly to markedly 
convex in the other species. The proximal mar- 
gin (lobe) of the dorsal surface is moderately 
curved and aligned with the proximal margin of 
the condyle (articulation with patella) in S. 
pococki but markedly curved and proximal to 
the proximal margin of the condyle in S. couzi- 
jai. The dorsomedian carina is obsolete on the 
chela fixed finger and manus in S$. pococki, pro- 
nounced and costate on the fixed finger and 
distally on the manus in S. caesar, S. couzijni, 
and S. gravimanus, and pronounced and costate 
on the fixed finger and distal three-quarters of 
the manus in S. yaleensis. The maximum dis- 
tance between the dorsomedian and dorsal sec- 
ondary carinae (DMC-DSC) of the chela manus 
is greater than the maximum distance between 
the dorsal secondary and digital carinae (DSC- 
DC) in the male of S. pococki but similar to the 
DSC-DC in the male of S. gravimanus. The dor- 
sal secondary and subdigital carinae of the male 
are absent or obsolete in S. pococki but entirely 
to predominantly granular in S, caesar, S. couzi- 
jni, and S. serratus, and entirely to predomi- 
nantly costate in S. gravimanus and S. yaleensis. 
The digital carina is absent or obsolete (fig. 246) 
in S. pococki but entirely to predominantly 
granular in S. caesar and S. serratus, and entirely 
to predominantly costate in S$. couzijni, S. 
gravimanus, and S. yaleensis. The retromedian 
carina of the male is absent or obsolete in S. 
pococki but entirely to predominantly granular 
in S. caesar and S. serratus, and entirely to pre- 
dominantly costate in S. couzijni, S. gravimanus, 
and S. yaleensis. The manus ventral surface is 
angled, with the axis of the retroventral carina 
ventral to the axis of the ventromedian carina 
in S. pococki, but flat, with the axes of the retro- 
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ventral and ventromedian carinae in approxi- 
mately the same plane in all other species except 
S. indus. Macroseta st on the retroventral sur- 
faces of the basitarsi of legs I and II is setiform 
(fig. 57E-H) in S. pococki but spiniform in S. 
caesar, S. gravimanus, and S. serratus. The telo- 
tarsi are paler than the basitarsi in S. pococki but 
as dark as the basitarsi in S. indus. The lateral 
surfaces of mesosomal tergites I-VI are smooth 
in S. pococki but granular in all other species 
except S. indus and S. yaleensis. The dorsosub- 
median carinae are granular or costate-granular 
on metasomal segments I-IV (fig. 76E) in S. 
pococki, costate on I-IV in S. indus, and costate 
on I and II or I-III and granular or costate- 
granular on III and IV or LV, in S. yaleensis. The 
ventral intercarinal surfaces of metasomal seg- 
ment IV are smooth in the male and female (fig. 
78E) of S. pococki but granular in the male of S. 
couzijni and S, gravimanus and the male and 
female of S. caesar, The dorsolateral carinae of 
metasomal segment V are obsolete and discon- 
tinuous to absent (fig. 77E) in S. pococki but 
distinct and continuous in all other species 
except S. indus. The dorsal intercarinal surface 
of segment V is smooth in the male and female 
(fig. 76E) of S. pococki but granular in the male 
and female of S. caesar and S. gravimanus and 
the male of S. couzijni, S. serratus, and S. yaleen- 
sis. The telson is blackish, as dark as metasomal 
segment V, in S. pococki but dark reddish brown, 
paler than metasomal segment V, in S. serratus 
and S. yaleensis. The telson vesicle is globose in 
S. pococki but elongate in S. caesar, S. couzijni, 
S. gravimanus, and S. yaleensis. 

Description: The following description is 
based on the holotype and paratypes. Meristic 
data are presented in table 3. The adult male is 
unknown, hence, measurements are presented 
only for the adult female (table 5). 

Total length: Adult large, maximum length, 
measured from anterior margin of carapace to 
tip of aculeus, 126 mm (@). 

Color: Chelicerae, dorsal surfaces bicolored, 
lightly infuscate prodorsal half of manus paler 
than densely infuscate retrodorsal half of manus 
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and fingers; manus slightly paler than carapace 
interocular surface, Carapace, pedipalps, tergites, 
metasoma, and telson entirely infuscate, uni- 
tormly black to greenish black, Sternites HI-VI, 
mostly or entirely infuscate, dark brownish black; 
VI entirely infuscate, black to greenish black. 
Coxosternal region infuscate, brownish black, 
maxillary lobes darker. Legs infuscate, black, 
similar to carapace, pedipalps, tergites, and 
metasoma (fig. 243), except telotarsi paler than 
preceding segments. Genital opercula and pecti- 
nes uniformly pale olive-brown. Metasomal seg- 
ments I-V similar to one another; carinae 
infuscate, darker than intercarinal surfaces; dor- 
sal intercarinal surfaces similar to tergites; ven- 
tral intercarinal surfaces similar to or darker 
than sternites. Telson vesicle as dark as meta- 
somal segment V; aculeus black. 

Chelicerae: Movable finger prodistal (DI) and 
retrodistal (DE) teeth unequal, with DE tooth 
considerably smaller than DI tooth, aligned lon- 
gitudinally and not opposable. Fingers and 
manus, proventral surfaces with long, dense ves- 
titure of macrosetae. Coxae, prodorsal surfaces 
without stridulatory setae (scaphotrix); prome- 
dian surfaces without chemoreceptive lamelli- 
form setae (trichocopae). 

Carapace: Carapace markedly dorsoventrally 
compressed, lateral surfaces sloping gently. Ante- 
rior margin straight, frontal lobes evenly rounded 
or truncate, with deep median notch, without 
median projection or median depression (fig. 
28D). Anterolateral margins subparallel anteriorly, 
without distinct notch adjacent to posterior lateral 
ocelli; mediolateral margins diverging or converg- 
ing slightly posteriorly (at posterolateral sulci), 
Anterior width of posterior width, 61% (2); pos- 
terior width of length, 93% (¢). Three pairs of 
lateral ocelli (MLMa, PLMa, PDMi), all similar in 
size, two anterior pairs situated anteriorly, well 
separated from posterior pair, situated laterally. 
Median ocelli similar to lateral ocelli, distance 
between ocelli greater than or equal to width of 
ocellus; median ocular tubercle situated antero- 
medially, distance from anterior carapace margin, 
50% (2). Median longitudinal sulcus narrow, 


PRENDINI & LORIA; SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 425 


suturiform; continuous from median notch to 
interocular sulcus; anteriorly furcated; without 
anterocular depression. Anterior furcated sulci 
diverging broadly from anterior edge of median 
longitudinal sulcus. Median ocular tubercle raised, 
superciliary carinae higher than ocelli, not 
extended anteriorly or posteriorly, Interocular sul- 
cus present. Circumocular depressions completely 
encircling median ocular tubercle, converging 
anteriorly. Posteromedian and posteromarginal 
sulci deep, Paired mediolateral and posterolateral 
sulci shallow, Median longitudinal suture continu- 
ous from median notch to median ocular tubercle, 
equally strong along entire length; not extending 
to anterior margin of carapace, terminating at or 
posterior to median notch. Anterior furcated, 
anterocular, interocular, and posterior sutures 
absent. Interocular surface entirely smooth (fig. 
28D); anterolateral, mediolateral, and posterolat- 
eral surfaces uniformly finely granular; postero- 
median surface smooth. 

Pedipalps: Pedipalp short, pedipalp femur 
length ; posterior carapace width ratio (FL:PCW) 
<0.77, femur length ; carapace length ratio 
(FL:CL) <0.74. Femur width of length, 48% (2). 
Retrodorsal carina complete, granular, similar to 
or more strongly developed than prodorsal 
carina. Dorsal secondary carina obsolete, com- 
prising few isolated granules. Dorsomedian 
carina vestigial, reduced to prominent granule 
demarcated by conspicuous macroseta, Prodor- 
sal carina complete, granular. Promedian carina 
complete, comprising row of spiniform or sub- 
spiniform granules (several demarcated by con- 
spicuous macrosetae), oriented diagonally 
between prodorsal and proventral carinae. Pro- 
ventral carina complete, granular, as strongly 
developed as or more strongly developed than 
retroventral carina, Ventromedian and second- 
ary accessory carinae absent. Retroventral carina 
extending partly or entirely to distal edge of seg- 
ment. Retromedian carinae absent, indicated 
only by macrosetal rows. Dorsal intercarinal 
surfaces finely granular; other surfaces smooth, 
Patella width of length, 51% (9). Dorsal surface 
convex, axis of dorsomedian carina dorsal to 
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axis of retrodorsal carina. Dorsomedian carina 
obsolete (fig. 245). Retradorsal carina obsolete, 
less strongly developed than granular retrome- 
dian carinae. Retroventral carina distinct, cos- 
tate. Promedian carina vestigial, reduced to 
subspinitorm granules, demarcated by conspicu- 
ous macroseta; promedian process absent. Other 
carinae absent. Intercarinal surfaces smooth. 
Chela short, broad (fig. 246); manus height of 
width, 109% (2); manus length along retroven- 
tral carina of manus width, 130% (2); manus 
length along retroventral carina of movable fin- 
ger length, 69% (2). Chela moderately to 
densely setose. Manus dorsal surface (between 
dorsomedian and digital carinae) flat; proximal 
margin (lobe) of dorsal surface moderately 
curved and aligned with proximal margin of 
condyle (articulation with patella). Dorsome- 
dian carina obsolete, costate on fixed finger and 
comprising irregular row of spiniform granules, 
becoming obsolete proximally, on manus. Dor- 
sal secondary, subdigital, digital, and retrome- 
dian carinae obsolete, granular, indistinguishable 
from granules of adjacent intercarinal surfaces. 
Maximum distance between dorsomedian carina 
and setal row demarcating dorsal secondary 
carina (DMC-—DSC) greater than maximum dis- 
tance between setal rows demarcating dorsal 
secondary and digital carinae (DSC-DC). Ret- 
rolateral secondary and secondary accessory 
carinae vestigial, proximal to condyle of mov- 
able finger. Retroventral carina distinct, costate. 
Ventromedian carina obsolete, costate. Proven- 
tral and promedian carinae similarly developed, 
each comprising row of spiniform granules and 
associated macrosetae. Prodorsal carina com- 
prising irregular row of spiniform granules and 
associated macrosetae. Distance between dorso- 
median and promedian carinae (DMC-PMC) 
slightly to markedly greater than distance 
between promedian and proventral carinae 
(PMC-PVC). Manus, dorsal and retrolateral 
intercarinal surfaces coarsely granular except for 
smooth depression at base of fixed finger; ven- 
tral intercarinal surface smooth; prolateral inter- 
carinal surfaces smooth, except for few scattered 
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spiniform granules dorsodistally. Manus ventral 
surface angled, axis of retroventral carina ventral 
to axis of ventromedian carina. Fixed and moy- 
able fingers, intercarinal surfaces smooth; 
median denticle rows each with six enlarged ret- 
rolateral denticles (including terminal denticle), 
proximal three situated on lobes; first (proximal) 
lobe of fixed finger and second lobe of movable 
finger larger than others, with correspondingly 
deeper notches in movable and fixed fingers, 
respectively; terminal denticles of fingers inter- 
locking unevenly when closed, movable finger 
displaced retrolaterally; distinct notch near tip 
of fixed finger to accommodate terminal denticle 
of movable finger, 

Trichobothria: Orthobothriotaxic, Type C, 
with the following segment totals (1 = 12): femur, 
3 (1 d, 1 7, 1 e); patella, 19 (2 d, 1 i, 3 v, 13 €, 
comprising 3 et, 1 est, 2 em, 2 esb, 5 eb); chela, 26 
(manus, 16, comprising 2 D, 10 E, 4 V; fixed fin- 
ger, 10, comprising 4 d, 4 e, 2 7). Total count of 
trichobothria per pedipalp: 48. Femur, i situated 
on dorsal surface, Patella, d, situated on internal 
surface, slightly closer to d, than to i; distance 
v,-v; less than half distance v,-v,. Chela, dis- 
tance ef-est ca. one-third distance est-esb; dis- 
tance est-esb greater than half distance esb-eb; 
est distal to dst; V3 situated in medial third of 
manus, equidistant between V, than V4. 

Legs: First pair of maxillary lobes (coxapophy- 
ses) tapering anteriorly, longer than and encir- 
cling second pair. Stridulatory organs, comprising 
“rasp” (granular tubercles) and “scraper” (stridu- 
latory setae or scaphotrix), present on opposing 
surfaces of coxae of first pair of legs and pedi- 
palps, respectively, Legs I-IV acarinate, except 
femora, with distinct pro- and retrolateral sur- 
taces demarcated by partial to complete, granular 
proventral carinae. Femora, patellae, and tibiae, 
pro- and retrolateral surfaces each with scattered 
setiform macrosetae. Tibiae, prolateral surfaces, 
without spiniform macrosetae; I and II, retrolat- 
eral surfaces, each with two spiniform (t, st) 
macrosetae; III and IV, retrolateral surfaces, 
without spiniform macrosetae. Basitarsi I-IV, 
slightly dorsoventrally compressed; retrolateral 
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margins similar, unmodified, rounded; prolateral 
pedal spurs present (fig. 57E-H); retrolateral 
pedal spurs absent. Basitarsi, pro- and retrolat- 
eral surfaces, each with scattered long and short 
setiform macrosetae, and spiniform macrosetae, 
more numerous on I and II than HI and IV. 
Basitarsi, spiniform macrosetae, I, retrolateral: f, 
sb; retroventral: t, sb; proventral: t, st; II, retrolat- 
eral: t, sb; retroventral: t, sb; proventral: t, st; U1, 
retrolateral: t, sb; retroventral: t, st; proventral: & 
prolateral: t, st; 1V, retrolateral: t; retroventral: 
proventral: ¢, st; prolateral: f, st, Telotarsi I-IV 
short, stout, and distally broadened in dorsal and 
lateral views. Laterodistal lobes rounded. Dorso- 
median lobes approximately equal to laterodistal 
lobes; each terminating in single setiform mac- 
roseta. Telotarsi, pro- and retrolateral surfaces, 
each with long and short, scattered macrosetae, 
not arranged in definite row. Telotarsi each with 
pro- and retroventral rows of spiniform macro- 
setae, two inserted on laterodistal lobes; counts 
in pro- and retroventral rows similar on I and II, 
and on II and IV (n = 12): I, proventral: 3, ret- 
roventral: 4; I, 3 (3 or 4), 4; II, 4 (3 or 4), 5; IV, 
4, 5. Telotarsal ungues short, curved, equal to 
subequal; pseudonychium (dactyl) reduced, 
rounded or acuminate. 

Sternum: Shape subpentagonal (fig, 42D). 
Median longitudinal sulcus shallow anteriorly, 
deep and narrow posteriorly. 

Genital operculum: Genital opercula suboval, 
completely divided longitudinally, partially over- 
lapping, genital papillae present (d); subcordate, 
fused, genital papillae absent ( ) (fig. 42D). 

Hemispermatophore: Unknown. 

Pectines: Distal edge extending past distal edge 
of coxa IV but not reaching distal edge of trochan- 
ter IV (d) or reaching to distal edge of coxa IV 
(2) (fig. 42D), First proximal median lamella 
(scape) of each pecten with mesial margin angu- 
lar, approximately 90° (d) or straight to shallowly 
curved (@), Pectinal teeth straight and elongate, 
present along entire posterior margin (d) or 
shorter and curved, absent along proximal third 
(2); sinistral/dextral tooth count, 12/12 (12 or 
13/12 or 13, n= 3) (d), 12/12 (12/11 or 12, n = 3) 
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FIGURE 249, Srilankametrus serratus (Pocock, 
1900), comb. nov., d (FMNH 086 916), pedipalp 
patella: A. dorsal, B. retrolateral, and C. ventral 
aspects. Scale bar = 5 mm. 


(2). Fulcra smooth proximally but densely setose 
(microsetae only) distally. 

Mesosoma: Tergites each with shallow pair of 
submedian depressions, without obsolete median 
carina, Pretergites and posttergites entirely 
smooth and glabrous. Sternites [V-VI, each with 
paired longitudinal depressions prolateral to 
spiracles, absent on VII. Surface, sternites II- 
VII, smooth; VII with pair of weakly developed, 
costate ventrolateral carinae only, without pos- 
teromarginal carina. Sternite VII, length of 
width, 66% (¢). 

Metasoma and telson: Metasomal segments 
I-V progressively increasing in length, decreas- 
ing in width; segment V, width of segment I, 
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FIGURE 250. Srilankametrus serratus (Pocock, 1900), comb. nov., ¢ (FMNH 086 916), pedipalp chela: A. 
retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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FIGURE 251. Srilankametrus serratus (Pocock, 1900), comb. nov., 2 (ZMH), Ceylon [Sri Lanka], pedipalp 
chela: A. retrodorsal, B. ventral, and C. prolateral aspects. Scale bar = 5 mm. 
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width, 62% (2). Metasoma fairly robust, width 
of length, segment I, 102% (2); IL, 86% (¢ ); TIL 
78% (2); IV, 57% (2); V, 35% (2). Telson vesi- 
cle, width of metasomal segment V, width, 96% 
(2); vesicle globose, height of length, 57% (¢ ); 
dorsal surface flat; ventral surface evenly curved. 
Aculeus relatively long, gently curved, length of 
vesicle length, 72% (2). Length metasoma and 
telson, of total length, 51% (¢). Dorsosubme- 
dian carinae, segments I-IV, distinct, complete, 
granular or costate-granular, posterior spiniform 
granules obsolete (fig. 76E); V, vestigial. Dorso- 
lateral carinae, segments I-V, distinct, complete, 
costate-granular on I-IV, costate-granular to 
granular on V. Median lateral carinae, segment I, 
incomplete, reduced to granular row in posterior 
half, diagonally oriented between dorsolateral 
and ventrolateral carinae (fig. 77E); I-IV, vesti- 
gial, each reduced to posterior granule, or absent; 
V, incomplete, granular row, restricted to ante- 
rior two-thirds. Ventrolateral and ventrosubme- 
dian carinae, segments I-IV, distinct, complete, 
costate on I-IH, granular or costate-granular on 
IV, more strongly developed on II and IV than 
on I and II (fig. 78E). Ventrolateral carinae, seg- 
ment V, distinct, complete, comprising spiniform 
granules, diverging posteriorly, terminal granule 
slightly larger than preceding granules. Ventro- 
submedian carinae, segment V, vestigial, each 
reduced to one or two isolated spiniform gran- 
ules, demarcated by conspicuous macrosetae, 
Ventromedian carina, segment V comprising 
single row of spiniform granules, unmodified 
posteriorly. Anal arch, segment V, dorsal carina, 
costate; ventral carina comprising subspiniform 
granules, Intercarinal surfaces, segments I-V, 
smooth, Ventral surface, lateral aspect, segment 
IV, shallowly convex. Telson vesicle, dorsal and 
lateral surfaces smooth; ventral surface with four 
longitudinal carinae, each comprising spiniform 
granules. 

DISTRIBUTION: This species is endemic to Sri 
Lanka and known only from the type locality in 
the North Central Province (fig. 198, table 1), 
The distribution of S. pococki is allopatric with 
those of the other species of Srilankametrus. 
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Eco.oey:; This species inhabits primary rain- 
forest on the Kodigala Mountain, at an elevation 
of 760 m above sea level, in the central part of 
the island, This species is fossorial and pelophi- 
lous, excavating moderately deep single-occu- 
pant burrows in hard, clayey soils under stones 
(fig. 8B). Burrow entrances are characteristically 
broad and flat. The following scorpions have 
been recorded in sympatry: the buthids Isome- 
trus maculatus, Isometrus thwaitesi, Reddyanus 
besucheti, and Reddyanus loebli; and the chaerilid 
Chaerilus ceylonensis. 


Srilankametrus serratus (Pocock, 1900), 
comb, nov. 


Figures 10, 28C, E, F, 42C, E, F, 57I-L, 76F, 77F, 
78F, 198, 244, 247-251, table 1 


Scorpio caesar: Pocock, 1894a: 73 (misidentifica- 
tion), 

Heterometrus caesar: Kraepelin, 1899; 109, 114 
(part); Roewer, 1943; 229 (part); Takashima, 
1945: 92 (part). 

Palamnaeus caesar: Pocock, 1900a: 86, 97 (part). 

Palamnaeus serratus Pocock, 1900a: 86, 97; 
Kovatik, 2004: 17, 19, 20, fig. 16. 

Heterometrus serratus: Takashima, 1945: 94; 
Kovarik et at., 2016: 1, 5, 10, 103-108, 110, 
111, 115, 117, 125, 126, figs. 15, 508-534, 
571, 574, 593-595; 2019a: 12, fig, 53. 

Heterometrus (Srilankametrus) indus: Couzijn, 
1981; 82, 94, 121, 123 (misidentification, 
part); Kovarik, 1998: 137, 138 (part); Fet, 
2000: 446, 447 (part). 

Heterometrus (Srilankametrus) indus indus: 
Couzijn, 1981: 39, 82, 121-124, table 7 
(misidentification, part); Fet, 2000: 447 
(part). 

Heterometrus (Srilankametrus) serratus; Tikader 
and Bastawade, 1983; 545, 555-561, figs. 
1483-1496; Fet, 2000; 448. 

Heterometrus indus: Kovatik, 2004: 17, 19, 20, 
21, 32, 51, table 2 (misidentification, part), 
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fig. 16; 2009: 35, 38, 48, table | (misidentifi- 
cation, part). 

Heterometrus (Srilankametrus) servatus: Majam- 
der and Dey, 2005: 14 (misidentification). 


Type MarTeriat: SRI LANKA: Holotype ¢ 
(BMNH 1888.55), Ceylon, Dr. Ondaatje 
[examined]. 

Dracnosis: Srilankametrus serratus may be 
separated from other species of Srilankametrus 
as follows. The carapace is slightly dorsoven- 
trally compressed, the lateral surfaces sloping 
moderately (fig. 28C, E, F) in S. serratus, but 
markedly dorsoventrally compressed, the lateral 
surfaces sloping gently, in S. indus and S. 
pococki, and vaulted, the lateral surfaces sloping 
steeply, in S. caesar, S. couzijni, S. gravimanus, 
and S. yaleensis. The interocular and posterior 
sutures are present, the posterior sutures 
extending past the median ocular tubercle and 
connected anteriorly to the posterior bifurca- 
tions of the interocular suture, in S. serratus, 
whereas the sutures are absent in S. indus and 
S. pococki. The carapace interocular surface is 
entirely smooth (fig. 28C, E, F) in S. serratus 
whereas the frontal lobes and medial region of 
the interocular surface are granular with 
smooth areas in S. caesar. The carapace antero- 
lateral and mediolateral surfaces are granular in 
S. serratus but smooth or nearly so in S. indus. 
The carapace posterolateral surfaces of the 
female are granular in S. serratus but smooth or 
nearly so in S. gravimanus and S. yaleensis. The 
pedipalp patella dorsomedian carina of the 
female is absent or obsolete in S. serratus but 
entirely to predominantly costate in S, caesar, 
The patella retrodorsal carina of the female is as 
strongly developed as or more strongly devel- 
oped than the retromedian carinae in S, serra- 
tus, but absent or obsolete in S. caesar, S. indus, 
and S. pococki. The retromedian carinae of the 
female are granular in S. serratus but absent or 
obsolete in S. gravimanus and S. yaleensis. The 
pedipalp chela of the adult male (figs. 248, 250) 
is sparsely setose in S. serratus but moderately 
to densely setose in S. indus and S, pococki. The 
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chela manus dorsal surface (between the dorso- 
median and digital carinae) is curved and 
slightly to markedly convex in S. serratus but 
flat in S. pococki. The proximal margin (lobe) of 
the dorsal surface is moderately curved and 
aligned with the proximal margin of the con- 
dyle (articulation with patella) (figs. 248, 250, 
251) in S. serratus but markedly curved and 
proximal to the proximal margin of the condyle 
in S. couzijni. The dorsomedian carina is obso- 
lete on the chela fixed finger and manus in S. 
serratus, pronounced and costate on the fixed 
finger and distally on the manus in S. caesar, S. 
couzijni, and S. gravimanus, and pronounced 
and costate on the fixed finger and distal three- 
quarters of the manus in S. yaleensis. The maxi- 
mum distance between the dorsomedian and 
dorsal secondary carinae (DMC-DSC) of the 
chela manus is greater than the maximum dis- 
tance between the dorsal secondary and digital 
carinae (DSC-DC) in the male (figs. 248, 250) 
of S. serratus but similar to the DSC-DC in the 
male of S. gravimanus. The dorsal secondary 
and subdigital carinae of the male (figs. 248, 
250) are entirely to predominantly granular in 
S. serratus but entirely to predominantly costate 
in S. gravimanus and S. yaleensis, and absent or 
obsolete in S. indus and S, pococki. The digital 
carina is entirely to predominantly granular 
(figs. 248, 250, 251) in S. serratus, entirely to 
predominantly costate in S. couzijni, S. gravima- 
nus, and S. yaleensis, and absent or obsolete in 
S. indus and S. pococki. The retromedian carina 
of the male is entirely to predominantly granu- 
lar in S. serratus, entirely to predominantly cos- 
tate in S, couzijni, S. gravimanus, and S. 
yaleensis, and absent or obsolete in S. indus and 
S. pococki. The manus ventral surface is flat, 
with the axes of the retroventral and ventrome- 
dian carinae in approximately the same plane in 
S. serratus, but angled, with the axis of the ret- 
roventral carina ventral to the axis of the ven- 
tromedian carina, in S. indus and S. pococki. 
Macroseta st on the retroventral surfaces of the 
basitarsi of legs | and II is spiniform (fig. 57I-L) 
in S. serratus but setiform in all other species 
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except S. caesar and S, gravimanus. The lateral 
surfaces of mesosomal tergites I-VI are granu- 
lar in S. serratus but smooth in S. indus, S. 
pococki, and S. yaleensis. The dorsosubmedian 
carinae are granular or costate-granular on 
metasomal segments I-IV (fig. 76F) in S. ser- 
ratus, costate on I-IV in S. indus, and costate on 
I and IJ or I-III and granular or costate-granu- 
lar on II] and IV or IV, in S. yaleensis. The ven- 
tral intercarinal surfaces of metasomal segment 
IV are smooth in the male and female (fig. 78F) 
of §. serratus but granular in the male of S. 
couzijni and S. gravimanus, and the male and 
female of S. caesar. The dorsolateral carinae of 
metasomal segment V are distinct and continu- 
ous (fig. 77F) in S. serratus but obsolete and 
discontinuous to absent in S. indus and S. 
pococki, The dorsal intercarinal surface of meta- 
somal segment V is granular in the male (fig. 
76F) but smooth in the female of S. serratus, 
smooth in the male of S, indus and S. pacocki, 
and granular in the female of S. caesar and S. 
gravimanus. The telson is dark reddish brown, 
paler than metasomal segment V, in S. serratus, 
but blackish, as dark as segment V, in all other 
species except S. yaleensis. The telson vesicle is 
globose in S, serratus but elongate in S. caesar, 
S. couzijni, S. gravimanus, and S. yaleensis. 

DIsTRIBUTION: ‘This species is endemic to Sri 
Lanka and has been recorded in the Southern 
and Uva provinces (fig. 198, table 1). Its distribu- 
tion appears to overlap those of G. titanicus, S. 
gravimanus, and S, yaleensis and to be allopatric 
with the other two species of Srilankametrus 
occurring on the island. 

Eco.ocy: Srilankametrus serratus inhabits 
deciduous forest on the coastal plains in the 
south of the island. The locality records for which 
data are available range from 40 m to 290 m 
above sea level (Kovarik et al., 2016). This species 
is fossorial and pelophilous, excavating single- 
occupant, straight, oblique burrows in hard, 
clayey soils, in earthen banks (Kovarik et al., 
2016). The buthids Jsometrus maculatus and Red- 
dyanus loebli were recorded in sympatry. 
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CONSERVATION Status: Srilankametrus serra- 
tus is occasionally available in the exotic pet trade. 

REMARKS: Srilankametrus serratus was syn- 
onymized with S, indus by Couzijn (1981) but 
revalidated and redescribed by Tikader and 
Bastawade (1983). Fet (2000) followed Tikader 
and Bastawade (1983) in regarding S, serratus as 
a valid species whereas Kovatik (1998, 2004, 
2009) followed Couzijn (1981) in treating it as a 
synonym of S. indus. Recently, Kovarik et al. 
(2016: 110, 111) redescribed S. serratus based on 
new material from southern Sri Lanka and con- 
firmed its validity as follows: 


Pocock (1900: 86) differentiated H. serratus and H. 
tidus as follows: 1) dorsal and dorsolateral carinae of 
metasomal segments granulated in H. serratus... 
smooth in H. indus.... We found other minor differ- 
ences; 2) sexual dimorphism in proportions of pedi- 
palps not noticeable in H. indus, male with slightly 
narrower chela than female in H. serratus (chela length 
to width ratio 1.79-1.94 in males, 1.69 in the females); 
3) carapace smooth and glossy, only occasionally with 
granules at margins in H. indus; carapace smooth and 
glossy medially, always with more granules at margins 
in H. serratus... 4) spination formula of tarsomeres LI 
of legs; 3/4 ; 2-4/3-4 ; 4/4—5 ; 4/5 in H. indus; 3-4/4-6 
: 4/4-5 : 4/5—-6 : 4/5—7 in H. serratus. 


Based on the present investigation, the species 
redescribed as S. serratus by Kovatik et al. (2016) 
is more closely related to S. gravimanus than to 
S. indus (fig. 10) but can be separated from both 
species by means of characters recounted in the 
key and diagnosis. These characters include 
Pocock’s (1900a) original diagnostic difference in 
the macrosculpture of the metasomal carinae, as 
well as the difference in the distribution of cara- 
pace surface granulation, i.e., character 3, noted 
by Kovarik et al. (2016). The sexually dimorphic 
difference in proportions of the pedipalp chela of 
the male, i.e., character 2 of Kovarik et al. (2016), 
supports the closer relationship with S. gravima- 
nus. On the other hand, the counts of telotarsal 
spiniform macrosetae (character 4) cannot be 
used to separate these species; the ranges given 
by Kovarik et al. (2016) for S. indus and S. ser- 
ratus, as well as S. gravimanus (4/4-5, 4/5, 4/5-6, 
4/5-6) overlap completely. 
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The adult male holotype of S. serratus, rede- 
scribed and illustrated by Tikader and Bastawade 
(1983) and again by Kovarik (2004, 2009), differs 
trom the specimens from southern Sri Lanka, 
described by Kovarik et al. (2016), as well as mate- 
rial studied for the present investigation, in some 
respects, Firstly, the carapace shape of the holo- 
type male of S. serratus more closely resembles S. 
indus, being broader and more markedly dorso- 
ventrally compressed, than other S. serratus mate- 
rial from southern Sri Lanka examined in the 
present study, and cited by Kovarik et al. (2016), 
in which the carapace is longer and less dorsoven- 
trally compressed. Secondly, the pedipalp chela 
manus of the holotype male of S, serratus is not 
noticeably narrower than the manus of an adult 
female, a character suggested by Kovarik et al. 
(2016); on the contrary, it is very broad, more 
closely resembling the adult male of S. indus. The 
spiniform macrosetal counts on the telotarsi of 
legs I-IV of the holotype, incorrectly cited as 5/6, 
5/5-6, 5/6, 5/6 by Tikader and Bastawade (1983: 
558), but verified as 4/5, 4/5, 4/5, 3-4/5 in the 
present study, fall within the range of the counts 
of S. serratus material from southern Sri Lanka 
cited by Kovarik et al. (2016), and four specimens 
from southern Sri Lanka in the FMNH examined 
during the present study (3 d: 4/4, 4/5, 4/5, 4/5; 
4/5, 4/5, 4/5, 4/5; 3/4, 4/4, 4/5, 4/5; 1 subad. °: 
3/4, 3-4/4, 4/5, 3-4/5) as well as within the range 
of counts for S. gravimanus and S. indus noted 
above. Therefore, although the species in southern 
Sri Lanka is clearly distinct from S. gravimanus 
and S. indus, it is unclear whether this species is, 
indeed, conspecific with the holotype of S. serra- 
tus, the precise type locality of which is unknown. 

MarTerRiAL EXAMINED: SRI LANKA: Ceylon, 
E.C. Fernando, 1 ¢, 1 subad. ¢, 1 juv. d (FMNH 086 
264), 21.iv.1969, E.C. Fernando, 3 d (FMNH 086 
916), 1899, Dr. H. Driesch, 1 d, 1 juv. 3, 1 juv. 2 
(ZMH), x.1912, 1 2, 1 juv. d (ZMH ex Mus, Cal- 
cutta). Southern Proy.; Galle Distr: between Bentota 
and Haburugala, 06°24'N 80°01'E, x.2016, A. Ullrich, 
1 juv. & (AMCC [LP 14058]). Uva Prov.: Moneragala 
Distr: Warahana [06°27'N 81°27'E], Uva, Ceylon, 
xi.1962, E.C. Fernando, 1 subad. ¢, 1 subad. ¥ 
(FMNH 086 251). 
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Srilankametrus yaleensis (Kovarik et al., 2019), 
comb. nov. 


Figures 10, 199, table 1 


Heterometrus yaleensis Kovarik et al., 2019a: 
2-12, table 1, figs. 1-39, 43-53. 


TyPE MATERIAL: SRI LANKA: Southern 
Province: Matara Distr: Holotype ¢, paratype 
2 (FKPC), Yale National Park, 06°13'48.1"N 
81°20'27.7°E, 7 m, 8-9.iii.2018, Kovarik et al. 
Moneragala Distr. Paratype 2 (FKPC), Yale 
National Park, 06°23'46,5"N 81°23'34,1"E, 40 
m, 7-8.111.2018, Kovarik et al. 

DiaGnosts: Srilankametrus yaleensis may be 
separated from other species of Srilankametrus 
as follows. The carapace is vaulted, the lateral 
surfaces sloping steeply, in S. yaleensis but slightly 
to markedly dorsoventrally compressed, the lat- 
eral surfaces sloping moderately to gently, in S. 
indus, S. pococki, and S. serratus, The interocular 
and posterior sutures are present, the posterior 
sutures extending past the median ocular tuber- 
cle and connected anteriorly to the posterior 
bifurcations of the interocular suture, in S. 
yaleensis whereas the sutures are absent in S. 
indus and S. pococki. The carapace interocular 
surface is entirely smooth in S. yaleensis whereas 
the frontal lobes and medial region of the 
interocular surface are granular with smooth 
areas in S. caesar. The carapace anterolateral and 
mediolateral surfaces are granular in S. yaleensis 
but smooth or nearly so in S. indus. The carapace 
posterolateral surfaces of the female are smooth 
or nearly so in S. yaleensis but granular in all 
other species except S. gravimanus. The pedipalp 
patella dorsomedian carina of the female is 
absent or obsolete in S. yaleensis but entirely to 
predominantly costate in S. caesar. The patella 
retrodorsal carina of the female is as strongly 
developed as or more strongly developed than 
the retromedian carinae in S. yaleensis, but 
absent or obsolete in S. caesar, S. indus, and S. 
pococki, The patella retromedian carinae of the 
female are absent or obsolete in S. yaleensis but 
granular in the other species. The pedipalp chela 
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of the adult male is sparsely setose in S. yaleensis 
but moderately to densely setose in S. indus and 
S. pococki. The chela manus dorsal surface 
(between the dorsomedian and digital carinae) is 
curved and slightly to markedly convex in S. 
yaleensis but flat in S. pococki. The proximal mar- 
gin (lobe) of the dorsal surface is moderately 
curved and proximal to the proximal margin of 
the retrolateral surface but distal to the proximal 
margin of the condyle (articulation with patella) 
in S. yaleensis, whereas it is markedly curved and 
proximal to the proximal margin of the condyle 
in S. couzijni. The dorsomedian carina is pro- 
nounced and costate on the chela fixed finger 
and distal three-quarters of the manus in S. 
yaleensis, pronounced and costate on the fixed 
finger and distally on the manus in S. caesar, S. 
couzijni, and S. gravimanus, and obsolete on the 
fixed finger and manus in S. indus, S. pococki, 
and S. serratus. The maximum distance between 
the dorsomedian and dorsal secondary carinae 
(DMC-DSC) of the chela manus is greater than 
the maximum distance between the dorsal sec- 
ondary and digital carinae (DSC-DC) in the 
male of S. yaleensis but similar to the DSC-DC 
in the male of S. gravimanus. The dorsal second- 
ary and subdigital carinae of the male are entirely 
to predominantly costate in S. yaleensis but 
entirely to predominantly granular in S. caesar, 
S. couzijni, and S. serratus, and absent or obsolete 
in S. indus and S. pococki. The digital carina is 
entirely to predominantly costate in S. yaleensis, 
entirely to predominantly granular in S. caesar 
and S. serratus, and absent or obsolete in S. indus 
and S. pococki. The retromedian carina of the 
male is entirely to predominantly costate in S. 
yaleensis, entirely to predominantly granular in 
S. caesar and S. serratus, and absent or obsolete 
in S. indus and S. pococki. The manus ventral sur- 
face is flat, with the axes of the retroventral and 
ventromedian carinae in approximately the same 
plane in S. yaleensis, but angled, with the axis of 
the retroventral carina ventral to the axis of the 
ventromedian carina in S. indus and S. pococki. 
Macroseta st on the retroventral surfaces of the 
basitarsi of legs I and II is setiform in S. yaleensis 
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but spiniform in S. caesar, S. gravimanus, and S. 
serratus. The lateral surfaces of mesosomal ter- 
gites I-VI are smooth in S. yaleensis but granular 
in all other species except S. indus and S. pococki. 
The dorsosubmedian carinae are costate on 
metasomal segments I and II or I-III and granu- 
lar or costate-granular on III and IV or IV, in S. 
yaleensis, costate on segments I-IV in S. indus, 
and granular or costate-granular on segments 
I-IV in all other species. The ventral intercarinal 
surfaces of metasomal segment IV are smooth in 
the male and female of S. yaleensis but granular 
in the male of S. couzijni and S. gravimanus, and 
the male and female of S. caesar. The dorsolateral 
carinae of metasomal segment V are distinct and 
continuous in S. yaleensis but obsolete and dis- 
continuous to absent in S. indus and S. pococki. 
The dorsal intercarinal surface of metasomal seg- 
ment V is granular in the male but smooth in the 
female of S. yaleensis, smooth in the male of S. 
indus and S. pococki, and granular in the female 
of S. caesar and S. gravimanus. The telson is dark 
reddish brown, paler than metasomal segment V, 
in S. yaleensis but blackish, as dark as segment V, 
in all other species except S. serratus. The telson 
vesicle is elongate in S. yaleensis but globose in S. 
indus, S. pococki, and S. serratus. 

DISTRIBUTION: This species is endemic to Sri 
Lanka and presently known from only a few 
localities in the Southern Province (fig. 199, table 
1). Its distribution appears to partially overlap 
those of G. titanicus and S. serratus, but is allo- 
patric with the distributions of the other species 
of Srilankametrus. 

EcoLocy: This species is fossorial and 
pelophilous, excavating burrows in open terrain, 
30-50 cm in length, curving once or twice 
(Kovarik et al., 2019a). The habitat illustrated 
(Kovarik et al., 2019a: 10, figs. 49, 50) is an open 
savanna formation with a sandy-loam substrate. 
Two other scorpion species were collected in 
sympatry: Lychas srilankensis and Reddyanus 
basilicus (Karsch, 1879). 

REMARKS: This species is newly transferred to 
Srilankametrus based on phylogenetic analysis 
(fig. 10). 
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Subfamily Opistophthalminae Rossi, 2016, 
stat. nov. 


Opistophthalmini Rossi, 2016a: 20, 26, type 
genus: Opistophthalmus C.L. Koch, 1837. 

Protophthalmini Rossi, 2016a: 20, 22, 26, type 
genus: Protophthalmus Lawrence, 1969; syn. 
nov. 


Dracnosis: Most species of Opistophthalmi- 
nae can be separated from the other subfamilies 
of Scorpionidae by means of the following char- 
acters (Prendini et al., 2003): cheliceral coxae 
with stridulatory setae (scaphotrix) on prodorsal 
surfaces and chemoreceptive lamelliform setae 
(trichocopae) on promedian surfaces. Opistoph- 
thalminae can be further separated from Het- 
erometrinae and Pandininae by means of the 
following characters: absence of a stridulatory 
organ, comprising a “rasp” (granular tubercles) 
and “scraper” (stridulatory setae or scaphotrix), 
on opposing surfaces of the coxae of the pedi- 
palps and the first pair of legs; digital carina of 
pedipalp chela usually distinct; counts of pro- 
and retroventral spiniform macrosetae increasing 
from telotarsi I and II to III and IV. Opistoph- 
thalminae can be further separated from Het- 
erometrinae and Scorpioninae by means of the 
following character: pedipalps neobothriotaxic 
major, with more than 26 trichobothria (includ- 
ing more than 13 trichobothria in e series of 
patella). 

INCLUDED Taxa: As redefined in the present 
contribution, a single genus, Opistophthalmus, 
with 59 species (Prendini, 2001a), is currently 
recognized in Opistophthalminae but the sys- 
tematics of the subfamily is undergoing active 
revision by the first author. As discussed below, 
the synonymy of Protophthalmus by Newlands 
(1972a), confirmed by the phylogenetic analyses 
of Lamoral (1978a, 1979), Prendini (2000a) and 
Prendini et al. (2003), is upheld pending evi- 
dence to the contrary. 

DISTRIBUTION: Africa: Angola, Botswana, 
Lesotho, Malawi, Mozambique, Namibia, South 
Africa, Swaziland, Tanzania, Zambia, Zimbabwe. 
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Opistophthalminae are distributed from the 
Cape Peninsula of South Africa to Mount Kiliman- 
jaro in Tanzania. The subfamily is absent from the 
tropical rainforests of the Congo basin and no 
records are known from north of the equator. 

Ecotoey: All species of Opistophthalminae 
are obligate burrowers, constructing burrows 
under stones or in open ground (Purcell, 1899; 
Skaife, 1920; Lawrence, 1971, 1973; Newlands, 
1972a, 1972b, 1978; Eastwood, 1978a, 1978b; 
Lamoral, 1978a, 1978b, 1979). As most are highly 
cannibalistic, cohabitation of multiple individuals 
within a single burrow (except during courtship 
or parental care) and/or the communal construc- 
tion of burrows are absent (Eastwood, 1978a, 
1978b). Burrows vary from shallow scrapes to 
elaborate, spiralling tunnels reaching depths of 
more than 1 m below the surface, depending on 
the species. Each species constructs burrows in 
substrata of specific hardness and composition, 
varying from unconsolidated sand dunes to com- 
pacted clayey soils, depending on the species 
(Newlands, 1972a, 1972b, 1978; Lamoral, 1978b, 
1979). Several species have adapted to extremely 
rocky habitats (e.g., scree slopes) and virtually lost 
the ability to burrow, sheltering under stones 
instead (Purcell, 1899; Hewitt, 1925; Eastwood, 
1978b). The ability of different species to burrow 
in substrata of specific hardness correlates closely 
with their morphology, such that a gradation of 
ecomorphotypes can be recognised, from lithoph- 
ilous, through pelophilous, to psammophilous 
(Newlands, 1972a, 1972b, 1978; Eastwood, 1978b; 
Lamoral, 1979; Prendini, 2001d). 

CONSERVATION Status: Habitat destruction 
through agriculture (ploughing), afforestation 
and urbanization poses the greatest threat to spe- 
cies of Opistophthalminae, most of which are 
ecologically specialized (thus only occurring in 
pristine habitat), and range-restricted. Several 
are critically endangered, particularly in the 
Western Cape Province of South Africa. 

The international trade in exotic pets poses a 
small, but ever-increasing threat to the future 
survival of Opistophthalminae, given their 
increasing popularity as pets on the one hand, 
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and their often extremely restricted distribu- 
tional ranges, together with the continued 
destruction of their habitat, on the other. Two 
species, Opistophthalmus glabrifrons Peters, 1861 
(the “Shiny burrowing scorpion”) and Opistoph- 
thalmus wahibergii (Thorell, 1876) (“Wahlberg's 
Tri-colored scorpion’), allegedly imported from 
Mozambique, are commonly available in Europe, 
the United States, and Japan (Prendini et al., 
2003). As the distribution of O. wahlbergii does 
not extend to Mozambique and the form offered 
occurs only in eastern Botswana and the Lim- 
popo Province of South Africa, these scorpions 
are probably exported from one of the latter 
countries, A third species, Opistophthalmus 
boehmi (Kraepelin, 1896), advertised as the “Tri- 
coloured scorpion” in the United States and as 
the “Kilimanjaro mustard scorpion” in Japan, is 
regularly imported from Tanzania (Dupré, 1992; 
Prendini et al., 2003). 

REMARKS: Lawrence (1969) described Pro- 
tophthalmus as anew genus with Protophthalmus 
holmi as type species, Newlands (1972a: 241) 
synonymized Protophthalmus with Opistophthal- 
mus while Lamoral (1972) described a second 
species, Protophthalmus jenseni. Lamoral and 
Reynders (1975) retained P holmi and P. jenseni 
in Protophthalmus based on evidence available at 
the time. However, a phylogenetic analysis of 
morphological characters by Lamoral (1978a, 
1979: 501) subsequently confirmed that Protoph- 
thalmus is congeneric with Opistophthalmus: 

In the distinctly tapered and fusiform distal crests of 

the distal lamina of their hemispermatophores, Opis- 

tophthalmus holmi and Q. jenseni share a character 
state uniquely derived in this genus. It was felt at some 
stage that such uniqueness provided sufficient distinct- 
ness to retain holmi and jenseni within Lawrence's 

(1969: 105) genus Protophthalmus. The existence of 

several synapomorphies between the helmi-jenseni sis- 

ter species and other species within the wahlbergi 

group has, however, prompted me not to reinstate the 


genus Protophthalmus as anticipated previously (Lam- 
oral and Reynders, 1975: 569). 


All subsequent phylogenetic analyses based 
on morphology and multilocus DNA sequences 
recovered the monophyly of Opistophthalmus 
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and placed Opistophthalmus holmi (Lawrence, 
1969) in a distal position within it (Prendini, 
2000a; Prendini et al., 2003), reinforcing the 
opinion of Lamoral (1979: 719) “that Protoph- 
thalmus is congeneric with Opistophthalmus and 
that holmi and jenseni represent an extreme sister 
group separated from other species by a series of 
derived character states,” 

Based solely on statements about “important 
characters,” and unsubstantiated by new evidence 
or analysis, Rossi (2016a: 18) revalidated Protoph- 
thalmus and erected two new tribes of Scorpioni- 
nae, in addition to the nominotypical tribe: 
Opistophthalmini was created to accommodate 
Opistophthalmus and Protophthalmini to accom- 
modate Protophthalmus. Only three characters 
were offered to separate the putative tribes of Scor- 
pioninae in Rossi's (2016a: 26) key: total counts of 
pedipalp trichobothria (ie., orthobothriotaxy vs. 
neobothriotaxy); counts of trichobothria on the 
ventral surface of the pedipalp chela manus; posi- 
tion of the median ocelli on the carapace, 

Whereas total counts of the pedipalp 
trichobothria were correctly applied for the sepa- 
ration of Scorpio from the other scorpionid taxa, 
it was erroneously suggested that Opistophthal- 
mus usually possess more than three trichoboth- 
ria on the ventral surface of patella. The high 
counts of trichobothria on the ventral surface of 
the pedipalp chela manus, cited as diagnostic for 
Protophthalmus, are autapomorphic and there- 
fore phylogenetically uninformative (Prendini, 
2000a; Prendini et al., 2003). Additionally, as 
noted by Lamoral (1979: 519, 658) and Prendini 
(2016: 52), it is inadvisable to use neobothriot- 
axic patterns as diagnostic characters for genera 
and species, in the absence of other characters, 
especially when trichobothrial counts are high, 
due to the greater instability of the patterns. 
With specific reference to neobothriotaxy in O. 
holmi, Lamoral (1979: 519) noted: 

The frequency of...variations is higher in cases of 

marked (+) neobothriotaxies reaching levels where the 

trichobothriotaxies of certain segmental surfaces cease 


to be of interspecific value, e.g., the external trichoboth- 
ria of the tibia [patella] in Opisthophthalmus holmi and 
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the ventral trichobothria of the tibia in species of 
Hadogenes.... While trichobothria have proved to be 
of diagnostic value in many taxa, trichobothriotaxy 
must be used with caution. Its value varies from group 
to group and both intra- and interspecific variation 
needs to be studied, 


Finally, it was erroneously suggested that the 
position of the median ocelli is usually closer to 
the posterior border in Opistophthalmus. On the 
contrary, the position of the median ocelli varies 
tremendously among the species of Opistophthal- 
mus and was disregarded as a diagnostic charac- 
ter for Protophthalmus by previous authors for 
that very reason (Newlands, 1972a; Lamoral, 
1979, 1980; Prendini, 2000a, 2001a; Prendini et 
al., 2003). 

The inclusion of Opistophthalmus and Pro- 
tophthalmus in Scorpioninae by Rossi (2016a) 
implies that these taxa form a monophyletic 
group with Scorpio, a relationship confirmed in 
only one phylogenetic analysis to date (Prendini, 
2000a). However, that analysis formed part of a 
larger analysis of relationships within superfam- 
ily Scorpionoidea, based on exemplar species, 
and did not include molecular data. Analyses 
based on multilocus DNA sequence data and 
morphology, including more extensive sampling 
of scorpionid exemplars, failed to recover a 
monophyletic group comprising the type species 
of Opistophthalmus, Protophthalmus, and Scorpio 
(Prendini et al., 2003). The evidence overwhelm- 
ingly suggests that Scorpioninae, as defined by 
Rossi (2016a), is paraphyletic, justifying the 
removal of Opistophthalmini and its elevation to 
the rank of subfamily, Le., Opistophthalminae 
Rossi, 2016, stat. nov. Furthermore, pending evi- 
dence to the contrary, both Opistophthalmus and 
Opistophthalminae are rendered paraphyletic by 
Protophthalmus and Protophthalmini, justifying 
their synonymy as follows: Protophthalmus Law- 
rence, 1969 = Opistophthalmus C.L. Koch, 1837, 
syn. nov.; Protophthalmini Rossi, 2016 = Opis- 
tophthalminae Rossi, 2016, syn. nov. 

Opistophthalminae is the largest and most 
morphologically diverse subfamily of Scorpioni- 
dae (Prendini et al., 2003), Compared with the 


other scorpionid subfamilies, Opistophthalminae 
are characterised by numerous morphological 
apomorphies, many of which are also unique 
among scorpions, For example, most species of 
Opistophthalminae possess organs for chemore- 
ception and stridulation on the chelicerae that are 
absent in other scorpions (Pocock, 1896b; Purcell, 
1899; Hewitt, 1915, 1918, 1925, 1931; Pavlovsky, 
1924b; Skaife, 1920; Lawrence, 1928, 1971, 1973; 
Werner, 1934; Millot and Vachon, 1949; Alexan- 
der and Ewer, 1957; Alexander, 1958, 1959; 
Vachon et al,, 1958, 1960; Dumortier, 1964; Sis- 
som, 1990; Prendini, 2000a). A unique proximal 
displacement of the median ocelli on the carapace 
(Hewitt, 1925; Lawrence, 1969; Newlands, 1972a, 
1978), from which the genus derives its Latin 
name (Skaife, 1920, 1954), is exhibited by many 
species of Opistophthalminae, Most species also 
display peculiar, segmentally variable surface 
macrosculpture of the mesosomal sternites and 
ventral side of the first four metasomal segments, 
often associated with loss or reduction of the ven- 
trosubmedian and ventrolateral metasomal cari- 
nae (Hewitt, 1918, 1925; Prendini, 2000b). 

Among other characters, some species of 
Opistophthalminae display exceptionally high 
pedipalp trichobothrial counts among scorpions, 
whereas others display exceptionally low pectinal 
tooth counts. The subfamily is further character- 
ized by marked extremes in adult size, varying 
from among the largest known scorpion species 
such as Opistophthalmus gigas Purcell, 1898, 
which commonly reaches 160 mm in length, to 
dwarves (including the smallest scorpionid spe- 
cies) such as Opistophthalmus pygmaeus Lam- 
oral, 1979, a mere 40 mm in length, Finally, 
many species in the subfamily display exagger- 
ated sexual dimorphism in the shape of the pedi- 
palp chelae (Purcell, 1899; Hewitt, 1918, 1925; 
Newlands, 1972a; Eastwood, 1978b; Prendini, 
2000b), surface macrosculpture of the pedipalps, 
mesosoma, and metasoma, and the pectinal 
tooth counts (Hewitt, 1925; Lawrence, 1969; 
Newlands, 1972a; Lamoral, 1979), 

Given the tremendous morphological diver- 
sity within Opistophthalminae, attempts to parti- 
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tion the variation into subunits without the 
application of modern analytical methods and 
genomic sources of data (work that is actively 
underway) are even less likely to be successful 
than past attempts to do so among the taxa pres- 
ently accommodated within Heterometrinae and 
Pandininae. 


Subfamily Pandininae Thorell, 1876 


Pandinini Thorell, 1876a: 11 (subfamily, part), 
type genus: Pandinus Thorell, 1876; 1876b: 
84 (subfamily, part); Karsch, 1879a: 19 (sub- 
family, part); Thorell and Lindstrém, 1885: 
25 (subfamily, part); Rossi, 2016a: 19, 20, 22, 
26, 27, 

Pandininae: Rossi, 2016a: 19, 20, 22, 26. 

Pandinopsini Rossi, 2016a: 19, 20, 24, 26; syn. 
nov. 


D1aGnosis: Pandininae are the sister group of 
Heterometrinae (Prendini, 2000a; Prendini et al., 
2003). Both subfamilies share the following char- 
acters, by means of which they can be separated 
from Opistophthalminae and Scorpioninae: 
presence of a stridulatory organ, comprising a 
“rasp’ (granular tubercles) and “scraper” (stridu- 
latory setae or scaphotrix), on opposing surfaces 
of the coxae of the pedipalps and the first pair of 
legs; similar counts of pro- and retroventral spi- 
niform macrosetae on telotarsi | and IL and III 
and IV. Pandininae can be separated from Het- 
erometrinae by means of the following charac- 
ters: pedipalps neobothriotaxic major, with more 
than 26 trichobothria (patella with more than 13 
trichobothria in e series and more than 3 
trichobothria in v series; chela usually with more 
than 4 trichobothria in V series and often with 
more than 2 trichobothria in i series); granular 
tubercles of “rasp” and stridulatory setae (sca- 
photrix) of “scraper” situated on coxae of pedi- 
palp and first leg, respectively. Pandininae can be 
further separated trom Opistophthalminae by 
means of the following characters: cheliceral 
coxae without stridulatory setae (scaphotrix) on 
prodorsal surfaces and chemoreceptive lamelli- 
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form setae (trichocopae) on promedian surfaces. 
Pandininae can be further separated from Scor- 
pioninae by means of the following characters: 
digital carina of pedipalp chela obsolete; pedi- 
palps neobothriotaxic major, with more than 26 
trichobothria. 

INCLUDED TAXA: As redefined in the present 
contribution, Pandininae includes 44 species in 
seven genera (Prendini, 2001a, 2016; Kovarik et 
al., 2016, 2017b, 2017c, 2019b): Pandiborellius 
Rossi, 2015; Pandinoides Fet, 1997; Pandinops 
Birula, 1913; Pandinopsis Vachon, 1974, stat. 
nov.; Pandipalpus Rossi, 2015, stat. nov.; Pan- 
dinurus Fet, 1997; Pandinus Thorell, 1876. 

DisrriBuTIoNn: Africa: Benin, Burkina Faso, 
Cameroon, Central African Republic, Chad, 
Congo, Céte d'Ivoire, Democratic Republic of 
Congo, Djibouti, Equatorial Guinea (including 
Bioko Island), Eritrea (including Disei Island), 
Ethiopia, Gabon, the Gambia, Ghana, Guinea, 
Guinea-Bissau, Kenya, Liberia, Malawi, Mali, 
Mozambique, Nigeria, Niger, Senegal, Sierra 
Leone, Somalia, Sudan, Tanzania, Togo, Uganda, 
Zambia. Asia: Saudi Arabia, Yemen. 

Pandininae are distributed from the tropical 
rainforest and mesic savanna of western and cen- 
tral Africa to the arid savanna and semidesert 
of eastern Africa and the southwestern Arabian 
Peninsula. Species of Pandininae have not been 
recorded from Burundi or Rwanda but may also 
occur in those countries. 

Several authors (Lamoral and Reynders, 1975; 
Fet, 2000) cited the presence of Pandipalpus viato- 
ris (Pocock, 1890) (as Pandinus viatoris) in Zim- 
babwe, apparently based on Hirst’s (1911) records 
from Petauke and Broken Hill [Kabwe]. Hewitt 
(1918; 152) also mentioned these records but 
noted that P viatoris “is not known to the Rhode- 
sian Museum from South Rhodesia [Zimbabwe].” 
Prendini et al. (2003: 234) discussed the putative 
records of P viatoris from Zimbabwe, demon- 
strated that these records occur in Zambia (for- 
merly Northern Rhodesia), and noted that there 
are no credible records of Pandinus south of the 
Zambezi River. Kovarik (2012: 19, fig. 64) did not 
cite Prendini et al. (2003) and erroneously plotted 
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three points for P viatoris south of the Zambezi 
River, one in the extreme north of Zimbabwe 
(presumably, the specimen erroneously labelled 
“Mashonaland” [ZMB 35310]) and two in 
Mozambique, corresponding to the approximate 
locations of Tete and Beira, where this species 
does not appear to occur based on surveys by the 
first author, Rossi (201L5a: 20, 21, 29) discussed the 
reliability of Kovarik’s (2012) Zimbabwean record, 
but apparently missed the point about the Zam- 
bezi River, as he did not mention the other two 
localities, and went on to describe Pandinurus (P.) 
prendinii Rossi, 2015, from a single female, alleg- 
edly from Messina in the Limpopo Province of 
South Africa. Prendini (2016: 57) synonymized P 
prendinii with Pandinurus (P) sudanicus (Hirst, 
1911) on the grounds that the meristic data listed 
as diagnostic for P prendinii fall entirely within 
the ranges given for P sudanicus. Additionally, 
Prendini (2016) noted that the suggestion that P 
prendinii may represent a relictual population of 
Pandininae in southern Africa, and that, because 
the putative type locality is 5000 km from the 
known localities of P sudanicus, this could justify 
its recognition as distinct from the latter, rests 
entirely on the grossly mistaken assumption that 
the locality data are trustworthy, an assumption 
doubted by others (Kovarik, 1997). Despite exten- 
sive surveys of scorpions throughout southern 
Africa by the first author, there are no credible 
records of Pandininae from south of the Limpopo 
River, let alone south of the Zambezi River (Pren- 
dini et al., 2003; Prendini, 2005, 2016). 
Ecotoey: Pandininae includes some of the 
largest extant scorpions, e.g., Pandinopsis dictator 
(Pocock, 1888) and Pandinus imperator (C.L. 
Koch, 1841), which can reach 170-200 mm in 
length (Vachon, 1952b; Newlands, 1987; Sissom, 
1990). The ecology, behaviour and ecophysiology 
of P imperator have been extensively studied (e.g., 
Toye, 1970; Garnier and Stockmann, 1973; Casper, 
1985; Mahsberg, 1990). Burrows are preferentially 
constructed in termitaria and under stones or 
logs, and may contain up to 20 individuals, with 
the largest nearest the entrance (Toye, 1970; Polis 
and Lourenco, 1986; Mahsberg, 1990). Mixed age 
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groups of related and unrelated individuals 
cohabit with minimal aggression or cannibalism 
in laboratory terraria, and group living has been 
demonstrated to contribute significantly to post- 
embryonic growth rate and survival probability, 
especially among kin (Mahsberg, 1990; Kriesch, 
1994), Pandinus imperator (C.L. Koch, 1841) is 
known for its unusual activity rhythms. Diurnal 
activity has frequently been observed in this spe- 
cies, which may appear on the surface in large 
numbers, especially after rains (Toye, 1970; New- 
lands, 1987). 

Ecological data are unavailable for many spe- 
cies of Pandininae. However, the thickened 
metasoma, short, robust legs with stout, spini- 
form macrosetae distributed retrolaterally and 
distally on the basitarsi, and curved telotarsal 
ungues of most species are consistent with the 
fossorial, pelophilous ecomorphotype (Prendini, 
2001b), as in Pandinoides, Pandinops, Pandipal- 
pus, and, to a lesser extent, Pandinopsis and Pan- 
dinus (Newlands, 1987; Prendini et al., 2003; 
Kovarik, 2016; Prendini, 2016; personal obs.). 

Pandinoides and Pandipalpus viatoris con- 
struct very deep burrows (up to 1 m) in hard, 
compacted clayey to sandy-clay soils using the 
chelicerae, first two pairs of legs, and meta- 
soma. Burrow entrances are situated in open 
ground, often at the base of small bushes or 
shrubs. Burrows may be single entrance, occu- 
pied by a single individual, or composite and 
multientrance, containing multiple related indi- 
viduals of overlapping generations which 
cohabit with minimal aggression or cannibal- 
ism (Newlands, 1987; Prendini, 2016; personal 
obs.). Burrows of the smaller Pandinops, usually 
constructed in sandy or clayey loam are usually 
shallower (40-50 cm deep), spiralling, and 
always with a single entrance and occupied by 
a single individual (Kovatfik, 2016; L. Prendini, 
personal obs.). Some species of Pandinops 
approach the semipsammophilous ecomorpho- 
type observed among some Opistophthalminae, 
with the macrosetae on the basitarsi usually 
longer and more numerous than in Pandinoides 
and Pandipalpus. 
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Unlike Pandinoides, Pandinops, and Pandi- 
palpus, species of Pandiborellius and Pandinu- 
rus appear to be lapidicolous, corticolous, or 
semilithophilous (Prendini, 2001b). Species of 
both genera for which data are available, e.g., 
Pandiborellius awashensis (Kovatik, 2012), 
Pandiborellius insularis Kovarik et al., 2017, 
Pandiborellius magrettii (Borelli, 1901), Pandi- 
borellius nistriae (Rossi, 2014), Pandinurus 
afar Kovarik et al., 2017, Pandinurus citernii 
(Borelli, 1919), Pandinurus platycheles (Wer- 
ner, 1916), and Pandinurus trailini (Kovatik, 
2013), construct shallow burrows or scrapes 
under large stones (Kovarik, 2011, 2013; L. 
Prendini, personal obs.). Some species of Pan- 
dinurus, e.g., Pandinurus exitialis (Pocock, 
1888), Pandinurus fulvipes Kovarik et al., 2019, 
Pandinurus gregoryi (Pocock, 1896), P. trailini, 
Pandinurus phillipsii (Pocock, 1896), and Pan- 
dinurus smithi (Pocock, 1899), also inhabit the 
cracks and crevices of rock outcrops, spaces 
under the peeling bark of fallen or standing 
trees, or the holes of tree trunks, up to 2 m 
above ground (Kovarik, 2011, 2013; Kovarik et 
al., 2019b; L. Prendini, personal obs.). Some of 
these species, especially Pandinurus, are par- 
tially dorsoventrally compressed, and exhibit 
elongation of the legs, reduction of the retro- 
lateral row of spiniform macrosetae on the leg 
tibia, strongly curved ungues and, in some 
species, an enlarged, curved pseudonychium 
(dactyl) on the telotarsi. Similar characters 
occur in some Heterometrinae (notably Het- 
erometrus and some Chersonesometrus and 
Deccanometrus) as well as arboreal chactids 
and hormurids, and are regarded as semil- 
ithophilous, corticolous and lapidicolous 
adaptations (Prendini 2001b). 

CONSERVATION STATUS: Pandinus imperator 
(the “Emperor scorpion’), three species of Pandi- 
noides (the “Red-claw scorpion’), i.e., Pandinoi- 
des cavimanus (Pocock, 1888), Pandinoides 
duffmackayi Prendini, 2016, Pandinoides milita- 
ris (Pocock, 1900), and, to a lesser extent, Pandi- 
palpus viatoris, are readily available in Europe, 
the United States, and Japan for the international 
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trade in exotic pets. Most of these appear to orig- 
inate from Ghana, Cote d'Ivoire, and Togo (P 
imperator) and ‘Tanzania (P cavimanus and P. 
duffmackayi). Pandiborellius awashensis and Pan- 
dinops hawkeri (Pocock, 1900), from Ethiopia, 
have occasionally been offered for sale in the 
United States, and Pandinus ugandaensis Kovarik, 
2011, from Uganda, has been offered in Ger- 
many (Prendini et al., 2003; L. Prendini, personal 
obs.). Dupré (1992) records the importation of P 
dictator into France from Cameroon and that of 
P. militaris (as P. cavimanus) from Kenya. Pandi- 
nus imperator is the most common species of 
scorpion in the exotic pet trade, for which an 
extensive literature on captive husbandry and 
breeding exists (e.g., Larrouy et al., 1973; Gar- 
nier, 1974; Hull-Williams, 1986; Krapf, 1988; 
Copeland, 1990; Dupré, 1990; Montambaux, 
1996; Schiejok, 1997; Mahsberg et al., 1999; 
Rubio, 2000). 

As with Heterometrinae, wild populations of 
Pandininae are vulnerable to overharvesting for 
the exotic pet trade due to their long gestation 
period (at least 7 mo.), small brood sizes (30- 
35), and longevity (4-7 yr to sexual maturity) 
(Vachon et al., 1970; Larrouy et al., 1973; Polis 
and Lourenco, 1986; Mahsberg, 1990; Polis and 
Sissom, 1990), Furthermore, wild populations 
are threatened not only by overexploitation but 
by continuing destruction of their habitat 
through deforestation and agriculture. 

The decline in P imperator may be partially 
alleviated by its CITES status (IUCN 1994; Lou- 
renco and Cloudsley-Thompson, 1996), which 
has led to the issuing of export quotas in several 
West African countries (e.g., Benin, Chad, Niger, 
and Togo), and the ease with which this species 
may be bred in captivity. However, it is unclear 
whether the CITES status has had any real 
impact in protecting the remaining wild popula- 
tions, because wild-caught specimens continue 
to be advertised alongside captive-bred speci- 
mens by major dealers. Moreover, although two 
other closely related species, P. dictator and P. 
gambiensis, were also provided CITES status, 
these are seldom available in the pet trade 
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whereas others that are (especially species of 
Pandinoides) have no CITES status. The conser- 
vation status of most species of Pandininae is 
presently unknown, but the restricted ranges of 
most are cause for concern. Species of Pandinoi- 
des, in particular, should be CITES listed (Pren- 
dini, 2016). 

REMARKS: Extensive work on the systematics 
of the taxa presently assigned to Pandininae 
was conducted by several authors during the 
past two decades (Kovarik, 2000, 2003, 2009, 
2011, 2012, 2013, 2016, 2017; Prendini, 2000b, 
2004, 2016; Prendini et al., 2003; Lourenco, 
2014; Rossi, 2014a, 2014b, 2014c, 2014d, 2015a, 
2015b, 2015c, 2016a, 2016b; Kovafik et al., 
2017b, 2017c, 2019b). A history and critique of 
the taxonomy of the group, summarizing all 
developments to that point and providing sev- 
eral amendments to the classification, was pre- 
sented by Prendini (2016). Rossi (2016a, 2016b) 
meanwhile presented another revised classifica- 
tion, followed by an attempted rebuttal of Pren- 
dini’s (2016) critique. Kovarik et al. (2017b) 
followed with yet another revised classification 
and critique of Rossi’s (2016a) classification. 
Whereas Rossi (2016a) recognized seven genera 
and six subgenera (three nominotypical), 
arranged into three tribes (one nominotypical) 
of subfamily Pandininae, Kovarik et al. (2017b) 
recognized five genera and three subgenera 
(one nominotypical), without tribes, in subfam- 
ily Scorpioninae, following the long-discredited 
classification of Soleglad and Fet (2003a), 
according to which Diplocentridae and Uroda- 
cidae are treated as subfamilies of Scorpionidae 
despite overwhelming evidence dating back 
three decades (Stockwell, 1989; Prendini, 2000a) 
that Scorpionidae, so construed, is a paraphy- 
letic assemblage. Aside from disagreements in 
the suprageneric ranks, the primary differences 
between the classifications of Pandininae by 
Rossi (2016a) and Kovarik et al. (2017b) boil 
down to the recognition of three genera, Pandi- 
caporiaccous Rossi, 2015, Pandinopsis and Pan- 
dipalpus, and three subgenera, Pandinurus 
(Pandipavesius) Rossi, 2015, and Pandinus 
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(Pandinoriens) Rossi, 2015, and Pandinoides 
(Dunlopandinoides) Rossi, 2016, by Rossi 
(2016a) but not by Kovarik et al. (2017b). 

Prendini (2016) previously synonymized Pan- 
dinurus (Pandicaporiaccous) Rossi, 2015, with 
Pandinurus (Pandiborellius) Rossi, 2015, and 
both Rossi (2016a) and Kovarik et al. (2017b) 
elevated Pandiborellius to the rank of genus, 
hence Pandinurus (Pandicaporiaccous) Rossi, 
2015 = Pandiborellius Rossi, 2015, syn. nov. 
Additionally, Kovarik et al. (2017b) synonymized 
Pandinurus (Pandipavesius) with Pandiborellius 
and Pandinus {Pandinoriens) Rossi, 2015, with 
Pandinurus, decisions that appear well justified. 
Kovarik et al. (2017b) did not address Pandinoi- 
des (Dunlopandinoides), but it is evident from 
both the diagnosis and examination of the type 
material (2 ¢, ZMB 15009) that this subgenus, 
justified solely on the slightly shallower concavity 
in the male pedipalp chela manus in its type spe- 
cies, cannot be upheld. Accordingly, Pandinoides 
(Dunlopandinoides) Rossi, 2016 = Pandinoides 
Fet, 2000, syn. nov. 

‘The decision by Kovarik et al. (2017b) to rec- 
ognize Pandinopsis and Pandipalpus as subgenera 
of Pandinus in the face of evidence to the contrary 
is unjustifiable, however; their recognition as sub- 
genera of Pandinus became untenable with the 
removal and elevation to the equivalent rank of 
genus of other former subgenera, i.e., Pandinoides, 
Pandinops, and Pandinurus, The inclusion of P 
dictator and the two species of Pandipalpus within 
Pandinus renders the latter paraphyletic, as dem- 
onstrated in phylogenetic analyses based on mor- 
phology and multilocus DNA sequence data, 
which recovered P viatoris monophyletic with P 
cavimanus to the exclusion of P. imperator, and P 
imperator monophyletic with P cavimanus and PR 
viatoris to the exclusion of P. dictator (Prendini, 
2000a; Prendini et al., 2003; unpublished data). In 
order to restore the monophyly of Pandinus, these 
taxa are hereby elevated to the rank of genus, Pan- 
dinopsis Vachon, 1974, stat. nov., and Pandipalpus 
Rossi, 2015, stat, nov., resulting in two new com- 
binations: Pandinopsis dictator (Pocock, 1888), 
comb. nov., and Pandipalpus viatoris (Pocock, 
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1890), comb. nov. Any other course would obvi- 
ously require all currently recognized genera of 
Pandininae to be relegated to subgenera of Pandi- 
nus, as originally proposed by Vachon (1974), 
with some adjustments. 

Unpublished data, indicating that Pandipalpus, 
Pandinoides, and Pandinops form a monophyletic 
group, to the exclusion of other genera of Pandini- 
nae, imply that Pandinini, as defined by Rossi 
(2016a), is also paraphyletic, justifying the follow- 
ing synonymy: Pandinopsini Rossi, 2016 = Pan- 
dininae Thorell, 1876, syn. nov. It is also evident, 
based firstly on the absence of consistent morpho- 
logical differences, and secondly on low genetic 
divergence between samples collected at the type 
locality of Pandinus lowei Kovarik, 2012, and 
across the distribution of P viatoris (unpublished 
data), that these taxa are conspecific, justifying the 
following synonymy: Pandinus lowei Kovarik, 
2012 = Pandipalpus viatoris (Pocock, 1890), syn. 
nov. Consequently, Pandinurus (Pandipalpus) pyg- 
maeus Rossi, 2015 = Pandipalpus viatoris (Pocock, 
1890), syn. nov., as originally proposed by Pren- 
dini (2016). The same is true for two Ethiopian 
species of Pandinurus, described from the same 
type locality, which are synonymized accordingly: 
Pandinus intermedius Borelli, 1919 = Pandinurus 
citernii (Borelli, 1919), syn. nov. 


Subfamily Scorpioninae Latreille, 1802 


Scorpionides Latreille, 1802: 46, 47 (part), type 
genus: Scorpio Linnaeus, 1758; 1804: 110 
(part); 1806: 130 (part); 1810: 116, 118 
(part); Leach, 1814: 412; 1815: 390; Latreille, 
1817: 310 (“tribe.” i.e., part); 1825: 310 
(“tribe”; part); Sundevall, 1833: 29 (part). 

Scorpionini: Peters, 1861: 510 (part); Lankester, 
1885: 379 (subfamily, part); Pocock, 1893: 
305 (subfamily); Kraepelin, 1894: 24 (sub- 
family); Laurie, 1896b: 128 (subfamily); 
Pocock, 1900a: 84; Rossi, 2016a: 20, 26. 

Scorpioninae; Kraepelin, 1899: 106; 1901: 270; 
1905: 344; Birula, 1917a: 161; 1917b; 59; 
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Kopstein, 1921: 128; 1926: 111; Pavlovsky, 
1924a: 78, 79; 1925: 192; Werner, 1934: 277; 
Kastner, 1941; 233; Millot and Vachon, 
1949: 428; Biicherl, 1964: 59; Lamoral, 1979: 
668; Levy and Amitai, 1980: 102; Tikader 
and Bastawade, 1983: 518; Lourengo, 1989: 
174; Sissom, 1990: 131; Fet, 2000: 430, 431; 
Indra, 2001: 56; Bastawade, 2002: 295; 
Soleglad and Fet, 2003a: 56, 86, 88, 112-115, 
117, 120, 140, tables 9, 11, appendix A; 
Prendini et al., 2003: 185, 186, 212, table 1; 
Bastawade, 2004: 290; Bastawade et al., 
2004: 47, 57; Bastawade, 2005: 417; 
Bastawade et al., 2005: 72, 82; Fet and 
Soleglad, 2005: 9, 13; Soleglad et al., 2005: 1, 
2, 3, 5, 6, 8, 20, 21, 26, 28-30, 33-35, tables 
1, 6, figs. 72-74; Thulsi Rao et al., 2005: 3, 8; 
Sureshan et al., 2007a: 2906; 2007b: 52; 
Bastawade and Borkar, 2008: 218; Indra, 
2009: 141; Kovarik, 2009: 1, 2, 5, 17; Pren- 
dini, 2009: 17, 32, 34, 40, tables 1, 3, fig. 6; 
Veronika et al., 2013: 72; Rossi, 2016a: 18, 
20, 22, 26; Kovarik et al., 2017b: 1, 6; 
Esposito et al., 2018: 115, appendix 1. 
Scorpionaria: Birula, 1917a: 161 (“tribus”). 


D1AGNosIs: Scorpioninae can be separated 
from Heterometrinae and Pandininae by means 
of the following characters (Prendini et al., 2003): 
absence of a stridulatory organ, comprising a 
“rasp” (granular tubercles) and “scraper” (stridu- 
latory setae or scaphotrix), on opposing surfaces 
of the coxae of the pedipalps and the first pair of 
legs; digital carina of pedipalp chela usually dis- 
tinct; counts of pro- and retroventral spiniform 
macrosetae increasing from telotarsi I and II to 
I and IV. Scorpioninae can usually be further 
separated from Heterometrinae by means of the 
following character: sternite VII with paired ven- 
trosubmedian and ventrolateral carinae. Scorpio- 
ninae can be further separated from Pandininae 
by means of the following character: pedipalps 
orthobothriotaxic, with 26 trichobothria (patella 
with 13 trichobothria in e series and 3 trichoboth- 
ria in v series; chela with 4 trichobothria in V 
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series and 2 trichobothria in i series). Scorpioni- 
nae can be separated from Opistophthalminae by 
means of the following characters: pedipalps 
orthobothriotaxic, with 26 trichobothria (includ- 
ing 13 trichobothria in e series of patella); chelic- 
eral coxae without stridulatory setae (scaphotrix) 
on prodorsal surfaces and chemoreceptive lamel- 
liform setae (trichocopae) on promedian 
surfaces. 

INCLUDED TAXA: As redefined in the present 
contribution, Scorpioninae comprises a single 
genus, Scorpio Linnaeus, 1758, with 17 species 
and at least four subspecies (Fet, 2000; Kovarik, 
2009; Lourenco, 2009; Lourenco and Cloudsley- 
Thompson, 2009, 2012; Lourengo et al., 2012; 
Talal et al., 2015; Lourenco and Rossi, 2016). 

Distrrisution: Africa: Algeria, Benin, Camer- 
oon, Chad, Egypt (including Sinai), Eritrea, Ethio- 
pia, Libya, Mauritania, Morocco, Niger, Senegal, 
Sudan, Tunisia. Asia: Iraq, Iran, Israel and the 
Palestinian territories, Jordan, Kuwait, Lebanon, 
Qatar, Saudi Arabia, Syria, Turkey, Yemen. 

The broad distribution of Scorpio extends 
across the Sahel from Senegal, Niger and Benin 
in West Africa, through northern Cameroon, to 
Sudan and northern Ethiopia, and from Morocco, 
along the Mediterranean to Egypt, the northern 
part of the Arabian Peninsula, and the Middle 
East as far north as southern Turkey and as far 
east as central Iran. Although the full extent of 
the distributional range has yet to be accurately 
mapped, it appears to be discontinuous, as evi- 
denced by the occurrence of isolated populations 
in the Hoggar, Tassili nAjjer and Ennedi moun- 
tain ranges of the Sahara (Vachon, 1952a; Kanter, 
1971; Lourenco et al., 2012; Lourenco and Rossi, 
2016). This disjunction is interpreted as relictual 
and attributed to range contraction associated 
with the onset of aridification in northern Africa 
(Niethammer, 1971; Dumont, 1982). 

As noted by Prendini et al. (2003), the distri- 
butions of the species of Scorpio conform to the 
typical pattern of localized endemics exhibited 
among species of the other African scorpionid 
genera, suggesting that similar mechanisms of 
speciation have operated in all. The only differ- 
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ence is that the species of Scorpio have not 
diverged to the same extent as the species of the 
other genera, which may reflect the relatively 
recent onset of aridification in northern Africa 
in the late Miocene-early Pliocene (< 8 Ma; 
Axelrod and Raven, 1978; Van Zinderen Bak- 
ker, 1978, 1980; Pickford and Senut, 2000). Less 
time for morphological divergence may explain 
why the species of Scorpio are more similar 
morphologically than the species of Opistoph- 
thalminae and Pandininae. 

Scorpio has not been recorded from Burkina 
Faso, the Gambia, Mali, or Mauritania but may 
occur in some or all of those countries. Vachon 
(1950) rejected Pallary’s (1938) record from the 
central Congo, but Levy and Amitai (1980) sug- 
gested that the genus could occur there. As with 
records from Tanzania (e.g., Lamoral and Reyn- 
ders, 1975; Fet, 2000), this record is probably 
attributable to a misidentification. Scorpio does 
not occur in India as suggested by some authors 
(Birula, 1925; Levy and Amitai, 1980). 

Eco.oey: All subspecies of Scorpio appear to 
be obligate burrowers, constructing burrows 
under stones and/or in open ground by means of 
their chelicerae, short, robust legs with stout, spi- 
niform macrosetae distributed laterally and dis- 
tally on the basitarsi, curved telotarsal ungues, 
and thickened metasoma. In contrast with Opis- 
tophthalmus, no species of Scorpio exhibits psam- 
mophilous or lithophilous adaptations, although 
different species exhibit specific substratum pref- 
erences. High densities of burrows occur in suit- 
able habitat but, unlike some Heterometrinae 
and Pandininae, cohabitation of multiple indi- 
viduals within a single burrow (except during 
courtship or parental care) and/or the communal 
construction of burrows are absent (Levy and 
Amitai, 1980; Shachak and Brand, 1983). 

Although ecological data are unavailable for 
most species, S. fuscus (Ehrenberg, 1829) and S. 
palmatus (Ehrenberg, 1828), occurring parapatri- 
cally in Israel, have been extensively studied (Levy 
and Amitai, 1980; Shachak and Brand, 1983; 
Kotzman et al., 1989; Danin, 1994; Rutin, 1996; 
Talal et al., 2015), while ecological studies on S. 
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kruglovi Birula, 1910 (as S. maurts fuscus) have 
also been conducted in neighbouring Jordan and 
Turkey (Amr and El-Oran, 1994; Crucitti, 1999). 
These species differ markedly in their substratum 
requirements, S. fuscus preferring harder soils, 
e.g., terra rossa, basalt, and rendzina, than S. pal- 
matus, which inhabits brown-red sandy soils, 
loess and alluvium (Levy and Amitai, 1980). They 
also differ in their burrow structure. The burrows 
of S. palmatus are always constructed in open 
ground and run parallel to the ground surface for 
approximately 10 cm, before turning downward 
for 20-70 cm and ending in an enlarged chamber. 
The burrows of S. fuscus are often constructed 
under stones and usually run vertically, without 
turns, to a depth of approximately 40 cm, where 
they end in an enlarged chamber. Mesosomal per- 
cussion, involving rapid drumming of the poste- 
rior sternites against the ground, has been 
observed in males of both species (Rosin and Shu- 
lov, 1961). 

CONSERVATION Status: Perhaps due to 
smaller size and more specialized ecological 
requirements (necessitating more elaborate 
methods for successful captive husbandry), Scor- 
pio appears to be less popular in the exotic pet 
trade and thus more seldom offered. Nonethe- 
less, at least one species, S, palmatus (imported 
from Egypt), is available almost year-round in 
Europe, the United States, and Japan (Hull-Wil- 
liams, 1986; Mahsberg et al., 1999; Rubio, 2000). 
Another, S. fuscus (imported from Israel) is 
rarely available. Similar life history parameters to 
Heterometrus, Opistophthalmus, and Pandinus, 
including long gestation period (14-15 mo.), 
small brood sizes (8-25), age to sexual maturity 
(3-4 yr) and parental care (Birula, 1917b; Levy 
and Amitai, 1980; Shachak and Brand, 1983; 
Polis and Lourenco, 1986; Crucitti, 1999), 
together with restricted distributional ranges, 
render species of Scorpio vulnerable to overhar- 
vesting. Fortunately, the reduced demand for 
Scorpio in the pet trade, together with their 
occurrence in many countries from which expor- 
tation of wildlife is strictly prohibited and in arid 
to semiarid habitats that are less vulnerable to 
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destruction than the rainforests inhabited by 
many species of Heterometrinae and Pandininae, 
suggests that they are somewhat less vulnerable. 
REMARKS: Rossi (2016a) created two new 
tribes of Scorpioninae, in addition to the nomi- 
notypical tribe: Opistophthalmini accommo- 
dated Opistophthalmus and Protophthalmini 
accommodated Protophthalmus, revalidated 
from synonymy with Opistophthalmus. As noted 
above, the evidence overwhelmingly suggests 
that Scorpioninae, as defined by Rossi (201 6a), is 
paraphyletic, justifying the removal of Opistoph- 
thalmini and its elevation to the rank of subfam- 
ily, thereby restricting the nominotypical 
subfamily Scorpioninae to the genus Scorpio, 
Although Scorpio originally accommodated 
several species (e.g., Simon, 1872a; Pocock, 
1900b), only a single, widespread species, S. 
maurus Linnaeus, 1758, with 19 official subspe- 
cies (Fet, 2000), was recognized by 1910, a status 
quo that persisted for almost a century. Scorpio 
remained monotypic on the grounds that no reli- 
able characters could distinguish its subspecies 
and circumstantial evidence of hybridization 
between two subspecies occurring in the eastern 
Mediterranean region (Vachon, 1950; Levy and 
Amitai, 1980), The fact that the subspecies of S. 
maurus could be diagnosed on the basis of 
somatic characters presented in several keys 
(Birula, 1910; Vachon, 1950, 1952a; Levy and 
Amitai, 1980), however, prompted the suggestion 
that most if not all should be recognized as phy- 
logenetic species (Prendini et al., 2003; Froufe et 
al,, 2008), a move partially implemented without 
rigorous reanalysis of the variation by Lourenco 
(2009), Analyses of multilocus DNA sequence 
data, morphology and burrowing behavior 
among two putative subspecies from the eastern 
Mediterranean region (Talal et al., 2015) con- 
firmed earlier suggestions that S. maurus is a 
species complex, rather than a single widespread 
polymorphic species, with many subspecies, as 
portrayed by earlier literature. A thorough sys- 
tematic revision of Scorpio, applying modern 
concepts and techniques, including a phyloge- 
netic analysis based on morphological and 
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molecular data for a comprehensive taxon sam- 
ple, remains to be presented, however. 
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APPENDIX 1 
DISTRIBUTION OF MORPHOLOGICAL CHARACTERS USED FOR PHYLOGENETIC ANALYSIS OF THE 
ASTAN ForREST SCORPIONS (SCORPIONIDAE: HETEROMETRINAE SIMON, 1879, STAT. NOV.) 
Character states scored 0-4, inapplicable (-) or unknown (?). Character descriptions in appendix 2. 
Outgroup 
Nebo hierichonticus Pandinus imperator 
0000020000 0000000100 0000000000 1100000011 0000100320 0102000000 
o000000000 O000000010 0010000011 0001002210 1101100121 1120111133 
0011000000 0000001000 O000000000 1122000001 1000020102 1022111100 
0000000000 0000000001 0100101100 1-11020011 0122002010 1100011001 
1011000000 000-000100 0001000000 0111010000 0110011111 0101110101 
O000000000 O000000110 0000000001 O00000 0000001101 1100000111 0011100001 001100 
Opistophthalmus capensis Scorpio fuscus 
0211240020 1101111111 1113010011 0100210010 1000000300 0112000000 
1010012000 1000111101 0100100012 0000002110 1010100101 0110000033 
0111100001 1000000001 1122011110 1122000001 1001000001 1021011100 
0100111001 1200013101 0111101111 0100110001 0111111110 1110011101 
0011101111 0011010120 1102112221 0011100000 0010011120 0101101011 
2100101101 1101111111 1001110001 002100 1000000001 1101111111 0100001110 000101 
Ingroup 
Chersonesometrus bastawadei Chersonesometrus nathanorum 
0100210000 0000100220 0002000000 2100010001 0000100210 0002000000 
0001102220 1100101100 1010000023 010110222? 7100101101 0100000011 
0122020110 0110122202 1021111100 0112010110 0112102202 1022701100 
0101120001 0122002011 1100111001 0101120011 0122002011 1100111001 
1001010000 0110111111 0101110101 1101010000 01???11111 0100100101 
0000010000 1100000011 0011100000 001000 0000011110 1100000101 0011100000 00100? 
Chersonesometrus beccaloniae Chersonesometrus pelekomanus 
0100010001 0000100210 0002000000 0100010001 0000100220 0002000000 
0101102221 1100101000 1010000012 0101102220 1100101000 1010000044 
0112010111 0111112212 1022111100 0022020110 0111112212 1022111100 
0101120011 0122002011 1100111001 0101120011 0122002011 1100111001 
1001010000 0110111111 0111100001 1001010000 0110111111 0111100001 
0001011100 1100000101 0011100000 001000 0000010000 1100000111 0011100000 001000 
Chersonesometrus fulvipes Chersonesometrus shivashankari 
0100210010 0000100210 0002000000 0100210010 0000100220 0002000000 
0001102220 1100101100 1010000023 0101101220 1100101100 1010000023 
0122020110 0110122202 1021111100 1122020110 0111122202 1021111100 
0101120101 0122002011 1100111001 0101120101 0122002010 1100011001 
1001010000 0110111111 0101110101 1001010000 0110111111 0101110101 
0000011101 1100000011 0011100000 001000 OOOO00L110L 1100000011 0011100000 001700 
Chersonesometrus hendersoni Chersonesometrus tristis 
1100010001 0000100210 0002000000 0100010001 0000100210 0002000000 
0101102220 1100101000 1010000044 0101102221 1100101000 1010000023 
0022020110 0111112212 1022111100 0012020111 0111112212 1022111100 
0101120001 0122002011 1100111001 0101120011 0122002011 1100111001 
1001010000 0110111111 0111100001 1001010000 0110111111 0110100101 
0000010000 1100000111 0011100000 001000 0011011100 1100000111 0011100000 001000 
Chersonesometrus madraspatensis Chersonesometrus wroughtoni 
0100210010 0000100220 0002000000 0100210000 0000100210 0002000000 
0001102221 1100101100 1010000025 0101102220 1100101100 1010000023 
1112020110 0111122202 1021111100 0122020110 0111112202 1021111100 
0101120101 0122002010 1100011001 0101120011 0122002011 1100111001 
1001010000 0110111111 0101110101 1001010000 0177711111 0111100101 
0000011101 1100000111 0011100000 001000 0000010100 1100000001 0011100000 00100? 
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Deccanometrus bengalensis 
01002[01]0001 0000100120 0001000000 


OO0LL02221 
1100100001 
0101120011 
0011010000 
0000011101 


1100101111 
0010120102 
0122002011 
0110111111 
1100000001 


Deccanometrus latitnanus 


0100220010 
0001101220 
1122100001 
0101120101 
0011000000 
0022011111 


0000100110 
1100100121 
1010020102 
0122002010 
O11O0110111 
1110000001 


Deccanometrus liurus 


0100130001 
0001121221 
1100100001 
0101120101 
0011010000 
0033011110 


1000100110 
1101101121 
1000020102 
0122002010 
O1???10111 
1210000001 


Deccanometrus obscurus 


0100200001 
0101102221 
1101000001 
0101120011 
1001010000 
0000011101 


0000100110 
1100101110 
0010120102 
0122002011 
0110111111 
1100000001 


Deccanometrus phipsoni 


0100210001 
0101102221 


0000100110 
1100101110 


0110000011 
1022100100 
1100111001 
0111110101 


00111000[01]0 001000 


0011000000 
0120000033 
1122100100 
0100001000 
0110110001 
0111100011 


0011020000 
0120000012 
1022100100 
1100011001 
0110110001 
0111100001 


0001000000 
1010000012 
1022111100 
1100111001 
Q111110101 


001110 


00170? 


00111000[01]0 001000 


0001000000 
1010000012 


[01]100000001 0010120102 1022111100 
0101120011 0122002011 1100111001 
1001010000 O110111111 O1L[O01]100101 

0000011101 1100000001 00111000[01]0 001000 
Deccanometrus ubicki 


0100110001 
0101102221 
1100100001 
0101120101 
1011010000 
0000011100 


0000100220 
1100101121 
1000020102 
0122002011 
0110111011 
1210000001 


Deccanometrus xanthopus 
0100231010 0000100[23]20 0001000000 
0101101221 1101101111 0120000022 
1111100000 0110120102 1121100100 
0101120101 0122002010 01000[01)]1001 
0011010000 0110110[(01J11 0100100001 


0000011110 


1100000001 


Gigantometrus swammerdami 


1100220110 
0001101220 
1122010110 


0000100220 
1100101101 
0111111102 


0011000000 
0120000012 
1022100011 
1100111001 
0110110001 
0111100001 


0111100001 


0001000000 
1120000044 
1021111100 


00170? 


001110 


01011200[01]1 0122002011 1100111001 
1001010000 0110111111 0101110100 
0000020000 1100000001 0001100000 101100 


Gigantometrus titanicus 


1100210110 
0001102220 
1122010110 
0101120011 
1001010000 
0000020000 


0000100220 
1100101101 
0111111102 
0122002011 
0110111111 
1100000001 


Heterometrus glaucus 


1100000111 
0001012221 
1101100001 
0101120011 
1101010000 
0000001101 


0010100220 
1100101121 
1000020102 
0000002011 
1110111111 
1100000001 


Heterometrus laevigatus 


0100000111 
0001012221 
1101100001 
0101020011 
1001010000 
0000001101 


0010100010 
1100101121 
1000020102 
0000002011 
1110111111 
1100000001 


Heteromeirus laoticus 


O100000111 
0101012220 
1111100001 
0101020011 
1001010000 
0000001101 


0010100000 
1100101121 
1000020102 
0000002011 
1110111111 
1100001011 


Heterometrus longimanus. 
0010100[12][12]0 0001120000 


0100000111 
0101012221 
1100100001 
0101120011 
1001010000 
0000001100 


1100101121 
1000020102 
0000002011 
1110111111 
1100000001 


Heterometrus petersii 
[01]100000111 0010100110 0001120000 


0001012220 
1111100001 
0101020011 
1101010000 
0000001101 


1100101121 
1000020102 
0000002011 
1110111111 
1100000001 


Heterometrus silenus 


0100000111 
0001012220 
1121100001 
0101020011 
1001010000 
0000001101 


0010100110 
1100101121 
1000020102 
0000002011 
1110111111 
1100000001 


Heterometrus spinifer 


1100000111 
0001012220 
1111100001 
0101020011 
1101010000 
0000001101 


0010100110 
1100101121 
1000020102 
0000002011 
1110111111 
1100000001 


0001000000 
1120000044 
1021111100 
1100111001 
0101110100 
0001100000 


0001120000 
1121000001 
1011000011 
1000111001 
0111110101 
0011100001 


0001120000 
1121000012 
1111000011 
1100111001 
0110110101 
0011100010 


0001121100 
1121000021 
1011011011 
1000110001 
0110110101 
0001100010 


1121000000 
1011011011 
1000110001 
O111110101 
0011100001 


1121000022 
1011011011 
1000110001 
0111110101 
0011100000 


0001120000 
1121000032 
1011011011 
1000110001 
0111110101 
0001100010 


0001120000 
1121000022 
1011011011 
1000110001 
0111110101 
0011100000 
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101100 


021100 


021100 


021100 


021100 


021100 


021100 


021100 
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Heterometrus thorellii 


0100000111 
0001012221 
1101100001 
0101120011 
1001010000 
0000001101 


0010100220 
1100101121 
1000020102 
0000002011 
1110111111 
1100000001 


Javanimetrus cyaneus 


0100201011 
00012-2220 
1122100001 
0101120011 
1101010000 
0000011101 


0000100220 
1100101121 
1000120112 
0122002010 
0110111111 
1100000111 


Sahyadrimetrus barberi 


0100200001 
0102?2-222? 
1127110000? 
0101220011 
1101010000 
000001?111 


0000100?20 
110010?121 
0?12?12?102 
0122002011 


110?270?0?01 


Sahyadrimetrus kanarensis 


0100200101 
01012-2220 
1111100001 
0101120011 
0111010000 
0000011101 


0000100220 
1100101121 
1000120102 
0122002010 
0110111111 
1100000001 


Sahyadrimetrus mathewi 


0100200121 
00012-2221 
1101100001 
0101120011 
1101010000 
0000011101 


0000100330 
1100101121 
1000120102 
0122002010 
0110111111 
1100000001 


Sahyadrimetrus rugosus 


0100200001 
01012-2221 
1101100000 
0101120011 
1101010000 
0000011101 


0000100120 
1100101110 
0110120102 
0122002011 
0110111111 
1100000001 


Sahyadrimetrus scaber 


0100200111 
00012-2220 
1111100001 
0101120011 
1101010000 
0000011101 


0000100220 
1100101121 
1000120102 
0122002010 
0110111111 
1100000001 


Sahyadrimetrus tikaderi 


0100200001 
01012-2220 
1101100000 
0101120011 
1101010000 
0000011101 


0000100220 
1100101121 
0110120102 
0122002011 
0110111111 
1100000111 


0001120000 
1121000001 
1011011011 
1100111001 
0110110101 
0011100010 


0001020000 
1120000023 
1021100011 
1100011001 
0111110101 
0011100000 


0001020000 
01100000?1 
102721270170 
1100111001 
01?0?1?101 
0011100000 


0001020000 
1120000012 
1022100011 
1100011001 
0111110101 
0011100000 


0001020000 
1120000012 
1022100101 
1100011001 
0101110101 
0011100000 


0001020000 
0010000011 
1022100110 
1100111001 
0110110101 
0011100000 


0001020000 
1120000022 
1022100101 
1100011001 
0101110101 
0011100000 


0001020000 
0110000011 
1022100010 
1100111001 
0111110101 
0011100000 


021100 


011100 


011??? 


011100 


011100 


011000 


011100 


011000 


Srilankametrus caesar 
0100211010 0000100220 0101000000 
0001102220 1100101101 0110000023 
1122101001 1111121102 1021111100 
01011200[01]1 0122002011 1100111001 


1001010000 
0000010001 


0110111211 
1100000111 


Srilankametrus couzijni 


0100211010 
0201102220 
1127101001 
0101120011 
1001010000 
0000010?01 


0000100070 
21001011?? 
2121102102 
0122002010 
0110111?11 
1100?0?1?1 


Srilankametrus gravimanus 


0100211010 
0101102220 
1112101001 
0101120011 
1001010000 
0000010001 


0000100000 
1100101121 
1112102102 
0122002011 
0110111211 
1100000101 


Srilankametrus indus 


0100201000 
00012-2220 
1122100001 
0101120011 
1001010000 
0022011111 


0000100000 
1100101121 
1000120112 
0122002010 
0110111211 
1100000001 


Srilankametrus pococki 


0100201000 
00012-2220 
0022100001 
0101120011 
1001010000 
0000011111 


0000100000 
1100101121 
1000120112 
0122002010 
0110111211 
1100000001 


Srilankametrus serratus 


0100211010 
0001102220 
1122100001 
0101120011 
1001010000 
0000010101 


0000100000 
1100101121 
1001111102 
0122002011 
0110111211 
1100000001 


Srilankametrus yaleensis 


0100211010 
0101102220 
1122102001 
0101120011 
1001010000 
0011010101 


0000100000 
1100101121 
1112102102 
0122002010 
0110111211 
1100000001 
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0111110101 
0011100010 


0101000?00 
222000004? 
222111?2?0? 
1100011001 
011?1101?1 
0011100010 


0101000000 
1120000033 
1021111100 
1100111001 
0111110101 
0011100010 


0101021100 
0110000033 
1022111100 
1100011001 
0120-10101 
0011100010 


0101020000 
0110000033 
1022111100 
1100011001 
0120-10101 
0011100010 


0101000000 
1110000033 
1021111100 
1100111001 
0111110101 
0011100000 


0101000000 
1120000022 
1021111100 
1100011001 
0120-10101 
0011100000 
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021110 


021110 


021110 


001100 


001100 


001110 


021110 
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APPENDIX 2 


MORPHOLOGICAL CHARACTERS AND CHARACTER 
StaTEs UsED FOR PHYLOGENETIC ANALYSIS OF THE 
ASIAN Forest Scorpions (SCORPIONIDAE: 
HETEROMETRINAE SIMON, 1879, STAT. NOV.) 


Terminology follows previous papers on Scorpionidae 
Latreille, 1802, by the first author (e.g., Prendini 2000b, 2001; 
Prendini et al., 2003; Tahir and Prendini, 2014; Prendini, 2016). 
Characters corresponding to the lists of Lamoral (1979: table 6), 
Couzijn (1981: tables 2 and 9), and Prendini (2000a: appendix 
3) and Prendini et al. (2003: appendix 2) are denoted, respec- 
tively, by the abbreviations BHL, HWC, LP, and PEA, followed 
by the corresponding number. Character matrix in appendix 1. 
Fifty-two uninformative characters are indicated by f. 


Total Length 

1, Adult length, measured from anterior margin of carapace to 
tip of acaleus: 0, medium, minimum length of 50 mm ta 
maximum length of 120 mm; 1, extremely large, minimum 
length > 120 mm, [PEA 1| 


Chelicerae 

2. Chelicerae dorsal surfaces, infuscation: 0, entirely pale or nearly 
so, fingers may he very slightly infuscate (cheliceral manus 
similar to, or paler than carapace interocular surface); 1, 
bicolored, prodorsal half of cheliceral manus paler than retro- 
dorsal half and fingers (manus similar to or paler than cara- 
pace interocular surface); 2, entirely dark (cheliceral manus 
darker than carapace interocular surface), [PEA 90] 

+3. Cheliceral coxae prodorsal surfaces, scaphatrix (stridula- 
tory setae): 0, absent; 1, present. [LP 13, PEA 3] 

+4, Cheliceral coxae promedian surfaces, trichocopae (chemo- 
receptive lamelliform setae): 0, absent; 1, present. [LP 14, 
PEA 4] 

5. Cheliceral movable finger. prodistal (DI) and retrodistal 
(DE) teeth: 0, subequal, DE tooth only slightly smaller 
than DI tooth, and opposable, te., forming a bicusp; 1, 
unequal, DE tooth considerably smaller than DI tooth, and 
opposable, ie., forming a bicusp; 2, unequal, DE tooth 
considerably smaller than DI tooth, aligned longitudinally 
and not opposable. [LP 11, PEA 2] 


General Color 

6, Carapace, pedipalps, tergites and metasoma, base coloration: 
0, black; 1, very dark reddish or brownish black; 2, dark 
reddish brown; 3, light yellowish brown; 4, light yellowish. 


Carapace 


7, Carapace shape, anterolateral margins, dorsal aspect: 0, con- 
verging gradually anteriorly; 1, converging slightly to sub- 
parallel anteriorly. 

8. Carapace shape, mediolateral margins, dorsal aspect: 0, 
diverging or converging slightly posteriorly (at posterolat- 
eral sulci); 1, converging markedly posteriorly (at postero- 
lateral sulci), 


NO, 442 


9, Carapace shape, lateral aspect: 0, slightly to markedly dor- 
soventrally compressed, lateral surfaces sloping gently; 1, 
vaulted, lateral surfaces sloping steeply; 2, vaulted, lateral 
surfaces sloping very steeply. 

10. Carapace, anterior margin/frontal lobes, shape: 0, anterior 
margin straight, frontal lobes evenly rounded or truncate; 
1, anterior margin concave, frontal lobes uneven, sloping 
medially (toward notch/midline). 

11. Carapace anterior margin, median notch: 0, deeply exca- 
vated; 1, shallow, [LP 3, PEA 5| 

712. Carapace anterior margin, median projection: 0, absent; 
1, present. [PEA 6] 

13. Carapace rostrolateral margin: 0, entire; 1, distinct incision 
adjacent to posterior lateral ocelli. [PEA 13] 

+14, Carapace anterior median depression; 0, absent; 1, pres- 
ent. [PEA 7] 

15, Carapace median longitudinal sulcus, infuscation: 0, bor- 
dered by infuscation from anterior median depression to 
anterocular depression; 1, immaculate. 

+16, Carapace interocular surface, base coloration: 0, similar 
to, or darker than lateral and posterior surfaces; 1, notice- 
ably paler than lateral and posterior surfaces. [PEA 91] 

+17. Carapace interocular surface, infuscation: 0, infuscate; 1, 
immaculate. 

18. Carapace interocular surface, macrosculpture distribution 
(d ): 0, entirely smooth; 1, granular along median longitu- 
dinal and anterior furcated sulci only; 2, frontal lobes and 
medial region granular, with smooth areas; 3, entire sur- 
face uniformly granular; ?, unknown. [madified BHL 4 by 
adding two states to account for variation in the distribu- 
tion of granulation, PEA 17] 

19, Carapace interocular surface, macrosculpture distribution 
(¢): 0, entirely smooth; 1, granular along median longitu- 
dinal and anterior furcated sulci only; 2, frontal lobes and 
medial region granular, with smooth areas; 3, entire sur- 
face uniformly granular. [modified BHL 5 by adding two 
states to account for variation in the distribution of granu- 
lation, PEA 18] 

+20, Carapace anterocular depression: 0, absent, anterior por- 
tions of superciliary carinae parallel; 1, present, anterior 
portions of superciliary carinae subparallel or diverging. 
[PEA 8] 

721. Carapace circumocular depressions: 0, converging ante- 
riorly; 1, diverging anteriorly. [PEA 9] 

22. Carapace superciliary carinae, anterocalar extensions: 0, 
present; 1, absent. [incorporates HWC 7, PEA 11] 

23. Carapace superciliary carinae: 0, higher than median 
ocelli; 1, lower than median ocelli. [merged BHL 9 and 10, 
PEA 12] 

24, Carapace median ocular tubercle position, expressed as 
ratio of distance from carapace anterior margin : carapace 
length (CAM:CL): 0, distinctly anterior, CAM:CL < 0.40; 
1, anteromedial to medial, CAM:CL 0,40-0.50; 2, postero- 
medial, CAM:CL 0.51-0.62; 3, distinctly posterior, 
CAM;:CL 0,63-0.78, [modified BHL 3, PEA 10] 

25. Carapace median ocelli size relative to ocellus width: 0, 
small, distance between ocelli equal to or greater than an 
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ocellus width; 1, large, distance between ocelli less than an 
ocellus width. 

26. Carapace interocular suture, presence and breadth: 0, slen- 
der; 1, broad; 2, absent. [PEA 14] 

27. Carapace anterolateral and mediolateral surfaces, macros- 
culpture (d): 0, granular; 1, smooth or nearly so. [part of 
BHL 5: separated into two characters for antero- and pos- 
terolateral surfaces] 

28. Carapace anterolateral and mediolateral surfaces, macros- 
culpture (2): 0, granular; 1, smooth or nearly so. [part of 
BHL 6: separated into two characters for antero- and pos- 
terolateral surfaces, PEA 19] 

+29. Carapace mediolateral surfaces, infuscation: 0, infuscate; 
1, immaculate. 

+30. Carapace posterolateral and, often, posteromedian sur- 
faces, base coloration: 0, as dark as or darker than tergites; 
1, as pale as tergites, if tergites immaculate, or paler than 
tergites, if tergites infuscate. [PEA 92] 

+31. Carapace posterolateral surfaces, infuscation: 0, infuscate; 
1, immaculate. 

32. Carapace posterolateral surfaces, macrosculpture (@): 0, 
granular; 1, smooth or nearly so. [part of BHL 6: separated 
into two characters for antero- and posterolateral surfaces] 

+33. Carapace posteromedian surface, infuscation: 0, infus- 
cate; 1, immaculate. 

34. Carapace posteromedian surface, macrosculpture (¢): 0, 
granular; 1, smooth or nearly so; ?, unknown. [BHL 7, 
PEA 20] 

35. Carapace posterior sutures, presence and length relative 
to median ocular tubercle: 0, present, extending to 
tubercle; 1, present, extending past tubercle; 2, absent. 
[PEA 15] 

36. Carapace posterior sutures, connection: 0, connected ante- 
riorly to posterior furcations of interocular suture; 1, con- 
nected by short cross-suture anterior to postocular 
depression, regardless of presence or absence of interocu- 
lar suture; 2, disconnected; -, absent. [PEA 16] 


Pedipalps 

37. Pedipalps infuscation: 0, immaculate; 1, femur and patella 
infuscate only; 2, femur, patella, and chela infuscate. [PEA 
93] 

38. Pedipalps and first walking legs, opposing surfaces of 
coxae, stridulatory surface, presence and development: 0, 
absent; 1, weakly developed; 2, well developed. [LP 74, 
PEA 48] 

39. Pedipalps and first walking legs, opposing surfaces of 
coxae, stridulatory surface, granular tubercles of “rasp” and 
stridulatory setae (scaphotrix) of “scraper” relative posi- 
tions: 0, absent; 1, “rasp” and “scraper” situated on coxae 
of pedipalp and first leg, respectively; 2, “rasp” and 
“scraper” situated on coxae of first leg and pedipalp, 
respectively. [LP 75, PEA 49] 

40. Pedipalps length (3), expressed as ratios of pedipalp femur 
length : posterior carapace width (FL:PCW) and pedipalp 
femur length : carapace length (FL:CL): 0, short, FL:PCW 


< 0.77, FL:CL < 0.74; 1, long, FL:PCW 2 0.80, FL:CL = 
0.76; ?, unknown. [replaces BHL 16, PEA 21] 

+41. Pedipalps length (¢ ), expressed as ratios of femur length 
: posterior carapace width (FL:PCW) and femur length : 
carapace length (FL:CL): 0, long, FL:PCW = 0.80, FL:CL = 
0.76; 1, short, FL:PCW < 0.77, FL:CL < 0.74. [replaces 
BHL 16, PEA 21] 

42. Pedipalp femur retrodorsal carina, development relative to 
prodorsal carina: 0, less developed; 1, similar or more 
strongly developed. [modified HWC 28: corrected entry 
for Opistophthalmus, PEA 44] 

+43. Pedipalp femur trichobothrium i, position: 0, prolateral 
surface; 1, dorsal surface. [LP 40, PEA 56] 

44, Pedipalp femur prodorsal carina, vertical development: 
0, present and distinct; 1, absent or obsolete. [PEA 45] 

+45. Pedipalp femur prodorsal and promedian carinae, orien- 
tation relative to dorsal secondary and proventral carinae: 
0, parallel to dorsal secondary and proventral carinae; 1, 
diagonally from proventral carina to dorsal secondary 
carina. [PEA 46] 

+46. Pedipalp femur secondary accessory carina, macrosculp- 
ture: 0, absent; 1, present, comprising weakly developed 
granular row. 

47. Pedipalp femur retroventral carina, longitudinal develop- 
ment (d): 0, absent or obsolete; 1, present, extending 
partly or entirely to distal edge of segment; ?, unknown. 
[PEA 47] 

+48. Pedipalp patella dorsal surface, shape: 0, flat (or nearly 
so), axes of dorsomedian and retrodorsal carinae in same 
plane; 1, convex, axis of dorsomedian carina dorsal to axis 
of retrodorsal carina. [LP 15, PEA 38] 

49. Pedipalp patella dorsomedian carina, macrosculpture (@ ): 
0, entirely to predominantly costate; 1, entirely to predom- 
inantly granular; 2, absent or obsolete. [PEA 39] 

50. Pedipalp patella dorsal intercarinal surfaces, macrosculp- 
ture (2): 0, granular; 1, smooth or nearly so. [HWC 37, 
PEA 40] 

51. Pedipalp patella retrodorsal carina, development relative to 
retromedian carinae (2): 0, absent or obsolete; 1, as 
strongly developed as or more strongly developed than 
retromedian carinae. [PEA 42] 

52. Pedipalp patella retrodorsal and retroventral intercarinal 
surfaces, macrosculpture (¢): 0, granular; 1, smooth or 
nearly so. [merged BHL 32 and 33; incorporates HWC 37, 
PEA 41] 

53. Pedipalp patella retromedian carinae, macrosculpture (@ ): 
0, costate; 1, granular; 2, absent or obsolete. [PEA 43] 

54. Pedipalp patella proventral carina, prominent spiniform 
granule: 0, absent; 1, present. 

55. Pedipalp patella est trichobothria, count: 0, 1; 1, 2 (one 
accessory). [split PEA 54 into three characters] 

+56. Pedipalp patella em trichobothria, count: 0, 2; 1, 3 (one 
accessory). [split PEA 54 into three characters] 

+57. Pedipalp patella esb trichobothria, count: 0, 2; 1, 3 (one 
accessory). [split PEA 54 into three characters] 
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+58, Pedipalp patella v trichobothria, count: 0, single row of 3; 


wa 
6 


60). 


61. 


62. 


64, 


65. 


66, 


67. 


1, two or more rows of > 25, [modified BHL 28 and LP 43 
with extra states, PEA 55] 


. Pedipalp chela manus dorsal surface, proximal margin 


(lobe), curvature (3): 0, dorsal surface, proximal margin 
distal to retrolateral surface, proximal margin; 1, dorsal 
surface, proximal margin aligned with retrolateral surface, 
proximal margin; 2, dorsal surface, proximal margin prox- 
imal to retrolateral surface, proximal margin but distal to 
manus condyle (articulation with patella), proximal mar- 
gin; 3, dorsal surface, proximal margin aligned with manus 
condyle, proximal margin; 4, dorsal surface, proximal 
margin proximal to manus condyle, proximal margin. 
Pedipalp chela manus dorsal surface, proximal margin 
(lobe), curvature (¢ ); 0, dorsal surface, proximal margin 
distal to retrolateral surface, proximal margin; 1, dorsal 
surface, proximal margin aligned with retrolateral surface, 
proximal margin; 2, dorsal surface, proximal margin prox- 
imal to retrolateral surface, proximal margin but distal to 
manus condyle (articulation with patella), proximal mar- 
gin; 3, dorsal surface, proximal margin aligned with manus 
condyle, proximal margin; 4, dorsal surface, proximal 
margin proximal to manus condyle, proximal margin. 
Pedipalp chela manus dorsal surface (between dorsome- 
dian and digital carinae), curvature (¢ ): 0, flat; 1, curved, 
slightly to markedly convex. 

Pedipalp chela manus dorsal surface (between dorsome- 
dian and digital carinae), curvature (@ ): 0, flat; 1, curved, 
slightly ta markedly convex. 


. Pedipalp chela manus dorsal intercarinal surface, maxi- 


mum distance between dorsomedian and dorsal secondary 
carinae (DMC-DSC) relative to maximum distance 
between dorsal secondary and digital carinae (DSC-DC) 
or rows of setae demarcating carinae (d ): 0, DMC-DSC 
less than DSC-DC; 1, DMC-DSC similar to DSC-DC; 2, 
DMC-DSC greater than DSC-DC. 

Pedipalp chela manus dorsal intercarinal surface, maxi- 
mum distance between dorsomedian and dorsal secondary 
carinae (DMC-DSC) relative to maximum distance 
between dorsal secondary and digital carinae (DSC-DC) 
or rows of setae demarcating carinae (): 0, DMC-DSC 
less than DSC-DC; 1, DMC-DSC similar to DSC-DC; 2, 
DMC-DSC greater than DSC-DC, 

Pedipalp chela manus dorsomedian carina, longitudinal 
development: 0, continuous to proximal edge of manus; 1, 
becoming obsalete proximally. [PEA 27] 

Pedipalp chela manus dorsomedian carina, macrosculp- 
ture: 0, obsolete proximally with irregular spiniform gran- 
ules distally, or irregular spiniform granules along entire 
length; 1, costate to costate-granular proximally, becoming 
irregular row of spiniform granules distally; 2, costate to 
costate-granular proximally, becoming regular row of spi- 
niform granules along entire length. 

Pedipalp chela manus, distal half, and fixed finger, dorso- 
median carina, vertical development: 0, obsolete; 1, pro- 
nounced, costate on fixed finger and distally on manus; 2, 
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68. 


69. 


70. 


71. 


73. 


74. 


75. 


76, 


77. 


78, 


80. 


$1. 


NO. 442 


pronounced, costate on fixed finger and distal three-quar- 
ters of manus. 

Pedipalp chela manus dorsal secondary, subdigital and 
digital carinae, relative orientation of ridges or setal rows: 
0, dorsal secondary, subdigital and digital carinae well 
separated along entire length; 1, proximal half of dorsal 
secondary carina, distal half of subdigital carina and distal 
third of digital carina closely adjacent. 

Pedipalp chela manus dorsal secondary carina, macroscu- 
Ipture; 0, single row; 1, double row. 

Pedipalp chela manus dorsal secondary carina, sulcus 
accommodating macrosetae (regardless of presence or 
absence of carina) (¢ ): 0, present; 1, absent ar obsolete. 
Pedipalp chela manus dorsal secondary carina, sulcus 
accommodating macrosetae (regardless of presence or 
absence of carina) (@): 0, present; 1, absent or obsolete. 


. Pedipalp chela manus, sulcus between dorsal secondary 


and subdigital carinae or rows of setae demarcating cari- 
nae (3): 0, absent or obsolete; 1, present. 

Pedipalp chela manus, sulcus between dorsal secondary 
and subdigital carinae or rows of setae demarcating cari- 
nae (2): 0, absent or obsolete; 1, present. 

Pedipalp chela manus dorsal secondary and subdigital 
carinae, macrosculpture (¢): 0, absent or obsolete; 1, 
entirely to predominantly granular; 2, entirely to predom- 
inantly costate; ?, unknown (?). [incorporates HWC 61, 
PEA 31] 

Pedipalp chela manus, sulcus between subdigital and digi- 
tal carinae or rows of setae demarcating carinae: 0, absent 
ot obsolete; 1, partial; 2, complete. 

Pedipalp chela manus digital carina, macrosculpture: 0, 
entirely to predominantly costate; 1, entirely to predomi- 
nantly granular; 2, absent or obsolete. [merged BHL 19 
and 20, PEA 32] 

Pedipalp chela manus retromedian carina, macrosculp- 
ture (¢): 0, absent or obsolete; 1, entirely to predomi- 
nantly granular; 2, entirely to predominantly costate; ?, 
unknown. 

Pedipalp chela manus retromedian carina, development 
relative to digital carina (d, 2): 0, less developed; 1, sim- 
ilar; 2, more developed. 


. Pedipalp chela manus ventral surface, shape: 0, flat, axes of 


retroventral and ventromedian carinae in approximately 
same plane; 1, angular, axis of retroventral carina ventral 
ta axis of ventromedian carina. 

Pedipalp chela manus ventromedian carina, macrosculp- 
ture; 0, absent or reduced to few proximal granules; 1, 
present and strongly sclerotized; 2, present and weakly 
sclerotized. [modified LP 28 with new state to distinguish 
between weak and strong sclerotization, PEA 37] 
Pedipalp chela manus proventral carina, development rela- 
tive to promedian carina (¢ ): 0, more strongly developed 
than promedian carina, which may be obsolete; 1, simi- 
larly developed. [LP 29, PEA 36] 


.. Pedipalp chela manus promedian carina, macrosculpture 


(2): 0, present, granular; 1, absent or obsolete. [PEA 35] 
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83. Pedipalp chela manus prolateral surface, distance between 
dorsomedian and promedian carinae (DMC-PMC) rela- 
tive to distance between promedian and proventral carinae 
(PMC-PVC) or rows of setae demarcating carinae: 0, 
DMC-PMC less than PMC-PVC; DMC-PMC similar to 
PMC-PYC; 1, DMC-PMC slightly to markedly greater 
than PMC-PVC. 

84. Pedipalp chela setation (¢ ): 0, virtually asetose; 1, sparsely 
setose; 2, moderately to densely setose. [PEA 22] 

85, Pedipalp chela manus dorsal surface, depression proximal 
to fixed finger (d, sometimes evidentin 2): 0, present and 
distinct; 1, absent or obsolete, 

86. Pedipalp chela manus dorsal intercarinal surface, macros- 
culpture (3): 0, shallowly reticulate; 1, reticulation absent; 
?, unknown, [state 0 of BHL 17; incorporates HWC 41, 
PEA 29] 

87. Pedipalp chela manus dorsal surface, macrosculpture ( @ ): 
0, shallowly reticulate; 1, reticulation absent. [state 0 of 
BHL 18; incorporates HWC 61, PEA 30] 

88. Pedipalp chela manus dorsal intercarinal surface, macros- 
culpture (2): 0, smooth; 1, finely to coarsely granular. 
[state 1 of BHL 17 and 18; incorporates HWC 60 and 61, 
PEA 28] 

89. Pedipalp chela manus retrolateral intercarinal surfaces, 

macrosculpture (3): 0, granular; 1, smooth or nearly so; 

?, unknown, [PEA 33] 

Pedipalp chela manus retrolateral intercarinal surfaces, 

macrosculpture (?): 0, granular; 1, smooth or nearly so, 

[PEA 34] 

791. Pedipalp chela manus V trichobothria, count: 0, 4; 1, 8-10. 
[modified BHL 26 and LP 49 with extra states, PEA 51] 
+92. Pedipalp chela manus V trichobothria, longitudinal posi- 
tion of trichobothrium V, if only four V trichobothria: 0, 
distal third; 1, proximal third; -, inapplicable if more than 
four V trichobothria. [BHL 25 with extra state for Nebo, 

PEA 52] 

+93. Pedipalp chela i trichobothria, count: 0, two; 1, three. [LP 
46, PEA 53] 

94, Pedipalp chela fingers retrolateral intercarinal surface, 
macrosculpture: 0, smooth; 1, granular. [PEA 26] 

95. Pedipalp chela movable finger second lobe, development 
relative to other lobes on finger (d): 0, more strongly 
developed than other lobes, with correspondingly well- 
developed notch in fixed finger; 1, not noticeably larger or 
only slightly larger than other lobes; ?, unknown. [modi- 
fied LP 35: also recognized in Nebo, PEA 25] 

96, Pedipalp chela fingers terminal teeth, interlocking when 
closed; 0, evenly, fixed and movable fingers aligned; 1, 
unevenly, movable finger displaced retrolaterally, with 
weakly developed notch near tip of fixed finger; 2, 
unevenly, movable finger displaced retrolaterally, with 
strongly developed notch near tip of fixed finger. [PEA 23] 

+97, Pedipalp chela fixed finger trichobothria est-esb, distance 
relative to trichobothria esb-eb, distance: 0, est-esb greater 
than half esb-eb; 1, est-esb ca. half esb-eb [merged BHL 23 
and 24 because these have the same distribution, PEA 50] 


90, 


~ 


Coxosternum 
98, Coxosternal region, infuscation: 0, maxillary lobes darker 
than rest; 1, uniformly pale, immaculate. 


Legs 

99. Legs, color: 0, pale (though perhaps very lightly infuscate); 
1, very dark or heavily infuscate. [PEA 99] 

+100. Legs I-IV femora, ventromedian surfaces, macrosculp- 
ture: 0, acarinate, little or no discernable carina demarcat- 
ing pro- and retrolateral surfaces; 1, unicarinate, distinct 
pro- and retrolateral surfaces demarcated by macrosetae 
and, usually, granules. [PEA 65] 

7101. Legs Land II patellae, pro- and retrolateral surfaces, setation: 
0, scattered macrosetae, not arranged in definite row; 1, camb- 
like row of more than three long to very long macrosetae, 

102. Legs I and II tibiae, pro- and retrolateral surfaces, seta- 
tion: 0, scattered macrosetae, not arranged in definite row; 
1, row of spiniform macrosetae only; 2, comblike row of 
more than three long to very long macrosetae. [PEA 66] 

103. Leg | tibia, retrolateral surface, spiniform macrosetae: 0, 
absent; 1, one; 2, two or three. 

104, Leg II tibia, retrolateral surface, spiniform macrosetae: 0, 
absent; 1, one; 2, two or three. 

7105. Legs L-IV basitarsi, shape in cross section: 0, [-IV dor- 
soventrally compressed; 1, L and Il dorsoventrally com- 
pressed, IIT and IV terete. 

106. Legs I-IV basitarsi, retrolateral margins: 0, unmodified, 
rounded, similar on I-1V; 1, produced into blade-like edge 
on | and Il, unmodified, rounded on III and IV. 

107. Legs I and II basitarsi, pro- and retrolateral surfaces, seta- 
lion; 0, scattered macrosetae, not arranged in definite row; 
1, row of three or more spiniform macrosetae; 2, only two 
spiniform macrosetae; 3, comblike row of more than three 
setiform macrosetae with or without elongated spiniform 
macrosetae [modified BHL 76 and merged LP 72 and 73, 
PEA 67] 

108. Leg I basitarsus, retrolateral surface, macroseta st; 0, seti- 
form; 1, spiniform. 

109. Leg T basitarsus, retrolateral surface, macroseta sh: 0, 
setifoarm; 1, spinifarm. 

110. Leg | basitarsus, retroventral surface, macroseta sf: 0, 
setiform; 1, spiniform. 

111. Leg I basitarsus, retroventral surface, macroseta sh: 0, 
setiform; 1, spiniform. 

112. Leg I basitarsas, proventral surface, macroseta st: 0, seti- 
form; 1, spiniform. 

113. Leg II basitarsus, retrolateral surface, macraseta st: 0, 
setiform; 1, spiniform, 

#114. Leg L basitarsus, retrolateral surface, macroseta rt: 0, 
setiform; 1, spiniform, 

115. Leg II basitarsus, retroventral surface, macroseta sf: 0, 
setiform; 1, spiniform. 

116. Leg IL basitarsus, retroventral surface, macroseta sb: 0, 
setiform; 1, spiniform. 

117. Leg IL basitarsus, proventral surface, macroseta si: 0, 
setiform; 1, spiniform. 
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118. Leg II basitarsus, prolateral surface, macroseta tf: 0, seti- 
form; 1, spiniform. 

+119. Leg III basitarsus, retrolateral surface, macroseta st: 0, 
setiform; 1, spiniform. 

120. Leg III basitarsus, retrolateral surface, macroseta sb: 0, 
setiform; 1, spiniform. 

121. Leg III basitarsus, retroventral surface, macroseta st: 0, 
setiform; 1, spiniform. 

122. Leg III basitarsus, retroventral surface, macroseta sb: 0, 
setiform; 1, spiniform. 

123. Leg III basitarsus, proventral surface, macroseta st: 0, 
setiform; 1, spiniform. 

+124. Leg IV basitarsus, retrolateral surface, macroseta t: 0, 
setiform; 1, spiniform. 

125. Legs I and IJ telotarsi, pro- and retrolateral surfaces, seta- 
tion: 0, long and short, densely scattered macrosetae, not 
arranged in definite row; 1, two or more, dense brushlike 
rows of long to very long setiform macrosetae. 

126. Legs I-IV telotarsi, laterodistal lobes, setation: 0, three or 
more spiniform macrosetae on each laterodistal lobe; 1, two 
spiniform macrosetae on each laterodistal lobe. [PEA 69] 

+127. Legs I-IV telotarsi, number of spiniform macrosetae in 
proventral rows: 0, constant or increasing from I-IV; 1, con- 
stant or increasing from I-III but decreasing on IV. [PEA 70] 

+128. Legs I-IV telotarsi, proventral row of spiniform macro- 
setae (excluding macrosetae on laterodistal lobes): 0, pres- 
ent on I-IV; 1, present on I-III, absent on IV. [incorporates 
BHL 77 and 79, LP 71, PEA 71] 

+129. Legs I-IV telotarsi, ungues, shape: 0, short and distinctly 
curved; 1, elongated and curved (proximally or distally) to 
sublinear. [modified BHL 82 with extra states, PEA 72] 

+130. Legs I-IV telotarsi, ungues, relative length within each 
pair: 0, equal to subequal on I-IV; 1, unequal on I and I, 
equal to subequal on III and IV. [merged BHL 83 and 84, 
PEA 73] 

131. Legs I-IV telotarsi, pseudonychium: 0, reduced, rounded; 
1, prominent, acuminate. 


Genital Operculum 
132. Genital opercula (3): 0, not overlapping; 1, overlapping; 
?, unknown. [PEA 57] 


Hemispermatophore 

+133. Distal lamina, distal crest: 0, tapering; 1, truncate; ?, 
unknown. [PEA 58] 

+134. Hook notch, position on distal lamina: 0, basal; 1, medial; 
?, unknown; -, inapplicable (no hook notch in Nebo). 

135. Accessory distal lobe protruding between articular suture 
and distal lobe (hook): 0, absent; 1, present; ?, unknown. 
[PEA 59] 


Pectines 

+136. Pecten length, expressed relative to length of leg IV coxa and 
trochanter (¢): 0, distal edge extending past distal edge of 
coxa but not extending to distal edge of trochanter; 1, distal 
edge extending to distal edge of coxa; ?, unknown. [PEA 60] 


NO. 442 


137. First proximal median lamella (scape), angle (3'): 0, approxi- 
mately 90°; 1, obtuse, > 90° but < 180°; ?, unknown. [PEA 61] 

138. First proximal median lamella (scape), angle (@ ): 0, dis- 
tinctly angular, approximately 90°; 1, distinctly angular, > 
90° but < 180°; 2, straight or shallowly curved. [PEA 62] 

139. Internal fulcral plates, setation: 0, smooth to sparsely 
setose (3-4 microsetae distally); 1, smooth proximally but 
densely setose (microsetae only) distally; 2, sparsely setose 
(scattered macrosetae) across entire surface. [modified 
HWC 86: redefined states, PEA 64] 

140. Pectinal teeth, shape (d): 0, short, curved; 1, long, 
straight; ?, unknown. [PEA 63] 


Tergites 

+141. Tergites I-VU, base coloration: 0, uniform; 1, posterior 
third noticeably paler. [PEA 94] 

+142. Tergites I-VI, infuscation: 0, entirely or mostly (more 
than two-thirds) immaculate; 1, entirely or mostly (more 
than two-thirds) infuscate. [PEA 95] 

143. Tergites I-VI, macrosculpture distribution (d'): 0, mesial 
and lateral surfaces granular; 1, mesial surfaces smooth, 
lateral surfaces granular (rarely smooth); 2, mesial and 
lateral surfaces smooth; ?, unknown. [modified BHL 34 
states 0, 1, and 2; incorporates HWC 91, PEA 74] 

144. Tergites I-VI, macrosculpture distribution (¢ ): 0, mesial 
and lateral surfaces smooth; 1, mesial surfaces smooth, 
lateral surfaces granular; 2, mesial and lateral surfaces 
granular. [HWC 91, PEA 75] 

+145. Tergites I-VI, macrosculpture (¢): 0, uniformly finely 
granular; 1, unevenly finely and coarsely granular to pre- 
dominantly coarsely granular; ?, unknown; -, inapplicable. 
[BHL 34 states 1 and 2, with state 0 transferred to another 
character, PEA 76] 


Sternites 

146. Sternites III-VII, infuscation: 0, II-VI immaculate, VII 
occasionally infuscate; 1, II-VI infuscate. [PEA 98] 

+147. Sternites III-VII surfaces, macrosculpture (¢): 0, 
smooth; 1, II-VI, finely rugose, VII, scattered granules; 2, 
III-VII, tuberculate; ?, unknown. [PEA 101] 

148. Sternite VII surface, ventrosubmedian and ventrolateral 
carinae: 0, two pairs of moderately to strongly developed 
ventrosubmedian and ventrolateral carinae; 1, pair of 
weakly developed ventrolateral carinae only; 2, acarinate. 
[PEA 100] 

+149. Sternite VII surface, and metasomal segment I ventral 
intercarinal surface, macrosculpture ( ): 0, smooth; 1, scat- 
tered granules; 2, tuberculate. [modified BHL 36, PEA 101] 


Metasoma 

150. Metasomal segments I and II, length relative to width: 0, 
markedly greater than; 1, approximately equal to or less than. 

+151. Metasomal segments I-V, color: 0, segments similar, 
dark; 1, posterior segments darker than anterior segments; 
2, segments similar, pale. 

+152. Metasomal segments I-V, dorsal intercarinal surfaces, 
color (3, 2): 0, as dark as tergites, if pigmented; 1, at least 
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segments I and [1 or I-III as pale as tergites, if tergites 
immaculate or paler than if tergites infuscate. [PEA 96] 

153. Metasomal segments I-[V dorsosubmedian carinae, mac- 
rosculpture (¢): 0, distinct, granular or costate-granular 
on segments I-IV; 1, distinct, granular or costate-granular 
on segments [II-IV or IV, costate on I and If or I-IT; 2, 
distinct, costate on segments I-IV; 3, obsolete. 

154. Metasomal segments I-IV dorsosubmedian carinae, mac- 
rosculpture (2): 0, distinct, granular or costate-granular 
on segments I-IV; 1, distinct, granular or costate-granular 
on segments L[I-1V or IV, costate on I and I or I-III; 2, 
distinct, costate on segments I-1V; 3, obsolete. 

+155. Metasomal segments I-IV dorsosubmedian carinae, 
posterior spiniform granules, development: 0, weak (not 
noticeably larger than preceding granules); 1, maderate to 
strong (distinctly larger than preceding granules). [modi- 
fied BHL 58: merged states 1 and 2, PEA 78] 

156, Metasomal segment V dorsosubmedian carinae, longitu- 
dinal development: 0, absent; 1, vestigial; 2, partial. 

157. Metasomal segment V dorsal intercarinal surface, mac- 
rosculpture (¢ ): 0, granular; 1, smooth; 2, unknown (?). 
[BHL 64, PEA 79] 

158, Metasomal segment V dorsal intercarinal surface, mac- 
rosculpture ( &): 0, granular; 1, smooth. [BHL 65, PEA 80] 

159, Metasomal segment V dorsolateral carinae, development: 
0, strong, continuous; 1, weak, discontinuous to absent, 
[merged BHL 66 and 67, PEA 77] 

160. Metasomal segments I-IV lateral surfaces, curvature, dor- 
sal and ventral aspect: 0, straight, subparallel; 1, convex. 

7161. Metasomal segments I and I lateral carinae, orientation 
relative to dorsolateral and ventrolateral carinae (inferred 
from carina or setal row if carina absent): 0, parallel to 
carinae; 1, diagonal between carinae. 

162. Metasomal segment I lateral carinae, longitudinal devel- 
opment: 0, complete; 1, partial; 2, vestigial. 

163. Metasomal segment V lateral carinae, longitudinal devel- 
opment: 0, partial; 1, absent or obsolete. 

164. Metasomal segment II ventral surface, macrosculpture 
(3): 0, smooth; 1, scattered granules; ?, unknown, |com- 
ponents af BHL 35, 42, 48, 55, and 61, PEA 102| 

165. Metasomal segment [1 ventral surface, macrosculpture ( @ ): 
0, smooth; 1, scattered granules, [modified BHL 36, PEA 102] 

166. Metasomal segment III ventral surface, macrosculpture 
(d): 0, smooth; 1, scattered granules; ?, unknown. [com- 
ponents of BHL 35, 42, 48, 55, and 61, PEA 103] 

167. Metasomal segment [II ventral surface, macrosculpture (¢ ): 
0, smooth; 1, scattered granules. [modified BHL 36, PEA 103] 

168. Metasomal segment IV ventral surface, macrosculpture 
(d): 0, smooth; 1, scattered granules; ?, unknown. [com- 
ponents of BHL 35, 42, 48, 55, and 61] 

169. Metasomal segment IV ventral surface, macrosculpture 
(2): 0, smooth; 1, scattered granules, [components of BHL 
35, 42, 48, 55, and 61] 

+170, Metasomal segments I-V ventrosubmedian and/or ven- 
trolateral carinae, infuscation (may be present even if cari- 
naé obsolete or absent) (d ): 0, immaculate; 1, infuscate. 
[PEA 97] 


7171. Metasoma segments [-IV ventrosubmedian carinae, 
development: 0, present and distinct on segments I-IV; 1, 
absent or obsolete on segments I, I and II, or I-IV. [merged 
BHL 40, 45, 50, 51, and 59 and modified, by merging states 
1, 2 and 3, PEA 81] 

172. Metasomal segments I-IV ventrosubmedian and yentrolat- 
eral carinae, development on segments I and IT relative to 
Il and 1V: 0, more strongly developed on segments II] and 
IV than on Land II; 1, more strongly developed on segments 
| and IT than on III and IV; -, inapplicable, [LP 96, PEA 82] 

173. Metasomal segments I-IV, ventrosubmedian and ventro- 
lateral carinae: 0, granular on segments I-IV, II-IV (cos- 
tate on 1), or Ill and IV (castate on 1 and IL}; 1, granular 
or castate-granular on segment [V only, costate on seg- 
ments I-III. [merged states 1-3 from BHL 40, 41, 45, 46, 
50-53, 59.and 60] 

174, Metasomal segment V ventrolateral carinae, macrosculp- 
ture: 0, rounded granules; 1, spiniform or denticulate 
granules. [BHL 69, PEA 84] 

175. Metasomal segment V ventrolateral carinae, posterior spi- 
niform granules, development; 0, obsolete (not noticeably 
larger than preceding granules); 1, weak (slightly larger than 
preceding granules). [incorporates HWC 113, PEA 85] 

+176. Metasomal segment V ventrolateral carinae, posterior 
orientation: 0, divergent; 1, subparallel to convergent. 
[BHL 70, PEA 83] 

7177. Metasomal segment V ventromedian carina, posterior mac- 
rosculpture: 0, unmodified moniliform row; 1, breaking into 
numerous granules; -, inapplicable. [part of LP 99, PEA 86] 

+178. Metasomal segment ¥V anal arch, anterior carina, mac 
rosculpture: 0, costate; 1, serrate, [PEA 87] 


Telson 

179. Telson color relative to metasomal segment V; 0, paler 
than segment V; 1, as dark as segment V. 

180. Telson vesicle, width relative to metasomal segment V, 
width (¢): 0, approximately equal to or less than: 1, 
greater than. 

181. Telson vesicle, width relative to metasomal segment V, 
width (2): 0, approximately equal to or less than; 1, 
greater than. 

182, Telson vesicle shape: 0, globose; intermediate; 1, elongate, 
[PEA 88] 

183. Telson yesicle surfaces, macrosculpture: 0, longitudinal 
rows ot granules on lateral and ventral surfaces; 1, longi- 
tudinal tows of granules on all or part of ventral surface 
only; 2, entirely smooth, [merged BHL 73 and 74, PEA 89] 


Ecology and Behavior 

184, Burrows constructed in the open; 0, absent; 1, present; 2, 
unknown. [PEA 104] 

185. Burrows constructed under stones: 0, present; 1, absent: 
?, unknown. [PEA 105] 

7186. Mesosomal percussion (¢'): 0, absent; 1, present; ?, 
unknown, [LP 115, PEA 106] 


NO. 442 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


474 


Te081V.LN 
O<O8TF.LN 
8cO8TP.LN 
6CO8TP.LN 
CLS9STAV 

LCO8 TPL 
9CO8IP.LN 
VCOsIP.LN 
ecO8I PLN 
CCO8T PLN 
TcO8TV.LN 
OCO8TF.LN 
SCO8T PLN 
61081 7.LN 
SLO8TF.LN 
ZL1081T PLN 
9T08T PLN 
V8S9STAV 

C8S9STAV 

LLSOST AV 

STO81T PLN 
10D 


LOE8TPLN 
99€8 TPL 
PIC8IFLN 
S9C8IPLN 
LSS9STAV 
c9e8IPLWN 
C9EBTP.LN 
O9E8TF.LN 
6SE8IFLN 
8SesIP.LN 
LSE81PV.LN 
9Se8IPV. LN 
19€8IV.LN 
SSesIPVLN 
pSesIP.LN 
eSesIPLN 
cSE8IPLN 
69S9STAV 
LOSOSTAV 
cOSOSTAV 
ISeslV.LWN 
S9I 


68ZZ1PV.LN 
88ZZIP.LN 
98ZZTPV.LW 
Z8ZZ1P. LW 
CVSOSTAV 
S8ZZIP.LN 
V8ZLIV.LN 
C8LZLIV.LN 
I8ZZIV.LWN 
O8ZZTIV.LN 
6ZZZ1V. LN 
8ZZZIP.LN 
e8ZZIV.LW 
LLLLIV.LW 
9LLZIF.LW 
SZLZIP.LN 
DLLZIV.LN 
pSSOSTAV 
cSSOSTAV 
LVUSOSTAV 
eZZLIVLW 

Scl 


IVI8SIV.LN 
OVI8IP.LIN 
Scl8IPLWN 
6c 181PLN 
LTSOST AV 
LEI8IP LW 
9CT8IP.LN 
velsIV.LN 
cel8IPLN 
cells IPL 
Tel8IV.LN 
OC I8IF.LN 
SCI8IPLN 
6CI81P.LN 
ScI8IPLWN 
LCI81P.LN 
9TI8IP.LIN 
6eS9STAV 
LESOSTAV 
ceSOSTAV 
SCI8IP.LN 

S8C 


SI6ZIF.LN 
LI6ZIP.LN 
VI6ZIV.LN 
9T6ZIF.LIN 
ST6ZIPF.LWN 
cl6ZIPLWN 
CL6ZIP.LIN 
OL6Z1IF.LN 
606Z1P.LN 
806Z1TP. LW 
LO6ZIP.LN 
906ZTP.LN 
IT6Z1IV.LN 
SO6ZIP.LIN 
VO6LIF.LN 
C06ZIP.LN 
CO6LIP.LN 
106Z1V.LN 
O06ZTP.LW 
668Z1P.LN 
868ZIV.LN 

S8T 


PYpU] 

Jeeis] 
eueyy 
BOLIPY UNOS 
Jeers] 


Arjuno’) 


PLL9I dT 
eZL9T dT 
Lele! dT 
veer dl 
ceSI dT 
c8Z9T dT 
9ZL9T dT 
TcOVl dT 
L66€1 dT 
066¢1 dT 
I86€I dT 
Sclel dT 
89¢8 dT 
velel dl 
ecelel dT 
Z8Z91 dT 
S8Z9T dT 
9SST dT 
109T dT 
9POI dT 
8cITI dT 
OOWV 


(T86T ‘Uliznoy) snuvwoyajad snsjauosauossayy 


(0061 ‘Y9090g) sisuajodsvspoul snajawmosauossayy 


‘aou ‘ds ‘1UOSsAapuay SNAJIWLOSIUOSALIY) 


(ZE8T “YOY “T'D) sadtaynf snayawmosauosuay) 


(FOOT “YIFeAOY) avVIUO]VIIAg sNAJaWOSaUOSAaY) 


‘aou “ds ‘apompjsyg snajawuosauossay) 
(6781 ‘B1aquaiyg) snasnf o1d4o9g 
(IP81 oy “T'D) 40jpsadua snuipuvg 


(OO8T 3S8q19}]) sisuadvs snuyvyszydojsidC aepruordioss 
(ZZ81 ‘UOUWTIS) snouOYr4aty ogaN —- aeptjUaD0TdIq 
satoads Ayrure.y 


‘YIOR MON ‘AIO}STET [RINJeN JO UNasnyy ULTIOUTY 94} Je (DOW YV) Yoeasoy [eIqoIIPY pue Ie[Ndd]OPJ OJ UOTIITIO_D [[euopy esorqury 24} UT paysodap 
sajdures ansst], 190] ([OD) | #UNgns aseprxo 9 awosysojA9 pue (S91) VNC S9I “(SZL) WNGE SZI “(S8Z) VNCI S8z “(S8T) VNC S8T ay} Jo saouanbas 


(‘AON “LVLS ‘6Z8] ‘NOWIS IVNIMLANOUALAY ‘AVGINOIdUOOS) SNOIdUOODS LSAUO] NVISY FHL AO 
SISKIVNY OLLANADOTAHA YOA CASA SAONANDAS WNC UOd SAGO’) NOISSAOOY ANVGNAD GNV SATMWVS ANSSI], 


€ XIGNYddV 


PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 475 


2020 


vSO8IPLN 
eSO8T PLN 
CSO8TP.LN 
LS08TRLW 
TSO8TP.LWN 
OSO8TP.LN 
6PO81P.LN 
8rO8IPLN 
LbO8IP.LN 
9PO8T PLN 

SLS9STAV 
SPO8STPLWN 
PPOSTRLN 
cvOsThLWN 
TpO8IVLN 
OFO8T PLN 
6c081T PLN 
chO8TPLIN 


8CO8TPLN 
LeEO8IPLN 
9C08T ALN 
SeO8TP.LN 
ecO8IP.LN 
cEO8IP.LN 
PeOsT PLN 

10D 


O6E8IPLN 
68E81PLIN 
88e8IP LN 
coesIVLW 
L8E81TP LN 
98E8IPLN 
S8esIPLN 
V8EsIPLN 
eseslP.LN 
c8E8IF LN 
O9S9STAV 
I8e8IP.LW 
O8Es8T PLN 
6ZE81IPLN 
LLE81V LN 
9LZE81IP.LN 
SLE8IPLN 
SZeslPLN 


pLZesIVLN 
eZesIP LN 
CLEBTP.LN 
IZesIV LN 
69E8IFLN 
89C8IPLN 
OZE8STP.LN 

S9T 


CI8ZIP.LN 
II8ZIP. LW 
OT8ZTIV. LW 
SI8ZIP. LW 
608ZT PLN 
808Z1P.LN 
LO8Z1P. LW 
908ZTV LW 
SO8ZIP.LN 
VO8ZLIP.LN 
SPSOSTAV 
cO8ZIPLW 
CO8ZIP.LN 
LO8Z1PV.LWN 
66ZZ1P. LN 
86ZZ1P. LN 
L6ZL1IP.LN 
008ZTV.LW 


96ZZ1F. LW 
S6ZLIP.LN 
V6ZLLIF.LN 
€6ZZ1V.LW 
T6ZZTP. LW 
O6ZZ1F. LW 
COLLIF.LW 

Sél 


pOT8IPLN 
c9I8IPLN 
cOT8TPLIN 
Z9T81IV. LW 
I9T8STPLN 
O9T8STP.LA 
6S181PLIN 
8SI8IPLN 
LS181P. LN 
9ST8ITPLN 
OCSOSTAV 
SST8IP.LN 
PSI8TPLN 
eST8IPLWN 
IST8IV.LN 
OST8IP.LIN 
6VI8IP.LN 
cSI81PLIN 


8rIsIPLW 
LVI8SIP. LN 
9FI8IP.LN 
SPI8IP.LN 
evI8IPLW 
cChI8IP LN 
PrI8IP.LN 

S8C 


CV6LIV.LIN 
IV6ZIV.LN 
OP6ZIP.LW 
SP6LIV.LN 
6c6ZIPLW 
Se6ZIV.LN 
LE6ZIPLN 
9C6ZIPLN 
PeoZIPLN 
ecoZIPLWN 
Se6ZIF.LN 
CEOLIP.LWN 
Te6ZIP.LW 
OC6ZIPV.LIN 
8C6ZIP.LN 
LC6LIV.LN 
9COLIDLN 
676LIP.LN 


SC6LIV.LW 
VCOLIV.LW 
ECOZIV.LN 
CCOLIV.LN 
OC6LIF.LN 
616Z1V. LN 
IC6ZIV.LW 

S8I 


puryreq, 


Jewuedjy 


RISSUOpU] 


yur] LIS 


eIpu] 


uejstyed 


eIpuy 


Ayqunoy 


SpOEl dT 
Leecl dT 
Seecl dT 

68ZI1 dT 
8c6el dT 
cC6ET dT 
88cCI dT 
L8CCI dl 
6clel dT 
sclel dl 

LO9T dT 
PI89I dT 
1Z6€1 dT 
9cIEI dT 
L1891 dl 
0089T dT 
pL6cl dT 

S¢éc9 dT 


TO9TT dT 


69SIT dl 
89STI dT 
s8ecrl dl 
9eTel dT 
cselel dl 

9LCT dT 

OOWV 


(9Z8T ‘T[e10YL) snwSiaav] snsjawosajayy 


(OZ8T TesOUL) snonvps snsjauiosajazy 


(T86I ‘UliznoD) snotuDj1] snajawojUuvsiy 


(ZZ8I ‘UOUTTIS) UDpsauUDMs snAjaUoJUvsIy 


(4681 Y2090g) sndoyjupx snsjamouv29aq 


(1861 ‘UltznoD) snsnosqo snsjawmouvs0aq 


(F68I YOOI0g) snuvUDY] sn4jauUoUunIIaq 


(LPS ‘YOoy “T'D) stsuajpsuaq snsjawmouvz2aq 


(6161 ‘UOSIapUdH{) sisi4J sNAJaULOSauOsJaYy’y aepruordio0os 


satoeds Ayrurey 





penulquod € XIANYddV 


NO. 442 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


476 


LLO81V. LN 
C8081. LN 
SLO81TP.LN 
DLOSIV.LN 
eLO8TVLWN 
CLOST PLN 
9Z08TPLN 
eLOOSTAV 
OZO81T PLN 
IZ081V.LN 
DLS9OSTAV 
69081 PLN 
89081 PLN 
L908 1TP.LN 
9908 TFL 
S908T PLN 
p908IV.LN 
c908T PLN 
C908 TPL 
19081 V.LN 
09081 7.LN 
6S081T PLN 
8S081T PLN 
9S08T PLN 
SSO8T PLN 

IOO 


celV8IPLWN 
SIV8IP.LN 
ITV81V.LWN 
OLV8IF.LN 
6078 1F.LN 
80r8IF.LN 
CIV8IP.LN 
8SS9STAV 

9078 1F.LN 
LOV81IP.LN 
6SS9STAV 

SOv8IP.LN 
vOrsIr.LN 
cOr8IPLWN 
COV8IF.LN 
10v81V.LWN 
OOr8TF.LN 
66€81P7.LN 
86e8IF.LN 
L6E81P7.LN 
96E8 1. LN 
S6esIPF.LN 
v6csIV.LN 
C6E8TP.LN 
16ce81V.LN 
S9T 


Se8ZIPF.LN 
OP8ZIV.LN 
eC8ZIVLN 
cE8LIVLN 
TesZIv.LN 
O¢8ZIVLN 
VEsLIV.LN 
cVS9STAV 
8c8ZIVLN 
6c8LIVLN 
VPSOSTAV 
LC8LZIV.LN 
9C8LIVLN 
S@8ZIP.LN 
VC8LIV.LN 
€C8LZIV.LN 
CC8LIV.LN 
Ic8Z1IV.LWN 
Oc8ZIV.LN 
618Z1IF.LN 
SI8ZIP.LN 
LI8Z1IP.LN 
9I8ZIP.LN 
VI8ZIP.LN 
el8ZIPLWN 
Sel 


Z8181V.LN 
c6l8IP.LN 
S8I8IP.LWN 
v8I8IV.LN 
e8I8IPLWN 
C8181 PLN 
98181 PLN 
8cSOSTAV 
O8T81TF.LN 
I818IV.LN 
6CS9STAV 
6Z181P.LN 
SZI8IP.LN 
LLI81V.LN 
9OZI8IP.LN 
SZI8IV.LN 
DLI8IP.LN 
eZI8IPLWN 
CLI8IP.LN 
IZI8IV.LWN 
OZI8IPF.LN 
69181PF.LN 
S9T8IP.LN 
99T8IPF.LN 
SOT8IP.LN 
S87 


LO6LIF.LW 
CLOLIP.LN 
VI6LIV.LN 
€96Z1V,LN 
C96LIV.LW 
I96Z1V.LN 
996LTP.LW 
S96LIP.LN 
6S6Z1P.LIN 
O96ZTV.LW 
8S6ZIP.LIN 
LS6Z1P.LW 
9S6ZIP.LN 
SS6ZIP.LN 
VS6LIV.LN 
eS6ZIVLN 
CS6ZLIP.LN 
IS6ZIV.LN 
OS6ZIP.LIN 
6P6L1V.LN 
8P6ZIV.LN 
LV6LIF.LN 
9P6LIV.LW 
VV6LIV.LN 
CV6LIV.LW 

S81 


eIskeypey 


erpoqure) 


UIRUII A 


eisdeyeyy 


a1ode8uis 


eisdeyeyy 


pueprey, 


sory] 


pueyrey, 


sory] 


puerrey], 
Aryuno’) 


I8SOI dT 

9061 dT 
06SST dT 
eSeIl dT 
cScIl dT 
8rcIl dT 

8881 dT 

cO9T dT 
8SP9I dT 

6978 dT 

vOoT dT 
6cIcI dT 
O9TICI dT 
SII¢I dT 
VIICI dT 
8roll dT 
68791 dT 
v8sst dT 
9F0E1 dT 
9¢EETI dT 
cSEIl dT 
TeeTl dT 
OceIl dT 
8r0el dT 
Lv0eI dT 

OOWV 


(87ST ‘B1equeryy) safiuids snsjawosajayy 


(P88 ‘UOUIIS) snuajis snsjawmosajayy 


(OZ8I ‘[JatOuL) ssajad snajawio1ajay 


(OO8T 3Sq1aH) SnuDWLsUO] snAJaWUO121aF] 


1861 “UlIznoD snayov] snsjawosajayy 
(OZ8T TJa10UL) snws1Aav] snajawosajayy sepruordi0os 


satseds Ayrurey 





panuyUuod € XIGNAddV 


PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 477 


2020 


OOTSTV.LIN 
6608 TP.LN 
86081 PLN 
L6081 PLN 
9608 TPL 
cOT8TP.LN 
TOT8TRLWN 
£608 TVLIW 
C608 TPLN 
T608TR.LW 
S608T PLN 
P60sIP.LN 
6808 TPL 
8808T PLN 
Z8081T Ph. LW 
9808 TPLN 
S8081P.LW 
P808T PLN 
C8081 PLN 
0608TP.LIN 
T808T PLN 
O808TP.LN 
6Z08TP.LN 
8Z081T7.LN 

IOD 


9EV8IPLN 
Sers IP LN 
PEevsIPLN 
cerslP LN 
cevs IP LN 
8crsIPLN 
LEVSIPLN 
6Cr8IV.LN 
8crsIPLN 
LCOV8IPLW 
Terstr.LN 
OcP8IFLN 
SCr8IP.LN 
VCVSIPLN 
ecrsIVLN 
COPS IP.LN 
[crs Th.LW 
OCh8SIP.LN 
61V8IFLN 
9CP8IP.LN 
LIP8SIVLN 
9IP8IPLN 
SIP8IPLN 
PIPsIP LW 

S9I 


8S8ZIV.LN 
LS8Z1h. LW 
9S8ZTP.LN 
SS8ZIP.LN 
PS8ZIP.LN 
098ZTP.LN 
6S8Z1F. LW 
TS8ZTP.LW 
OS8ZIP.LW 
6F8Z1F. LN 
eS8ZIPLW 
CS8ZIP.LN 
LV8LIPLWN 
9P8ZIP.LN 
SP8LZIP.LN 
PP8ZIVLN 
crsZIPLW 
Ch8LZIP.LN 
Iv8ZIV.LWN 
8P8ZIPLN 
6e8ZIP.LN 
8esZIFLN 
LE8ZIP.LW 
9C8ZIPLN 

SéI 


OIC8TV.LN 
6078 TPL 
8081 P.LIN 
LOC81P.LIN 
90817. LIN 
cLC81P LIN 
ITc8TPhLWN 
cOc8TIPV.LN 
cOc8I PLN 
10@81V.LN 
SOc8IP.LN 
pOcsIF.LW 
66181P.LN 
8618IP.LN 
Z618TP.LW 
96181 F.LW 
S6I8IF.LW 
PolsIPLW 
c6l8IPLW 
OOc8TPLIN 
T6l8Ip. LN 
O618IP LN 
68181F.LW 
88181 FLW 

S8C 


066Z1P.LIN 
686Z1P. LIN 
886Z1P.LN 
L86Z1T PLN 
986ZIFLN 
CO6LIP.LN 
166Z1P. LW 
e86ZIF. LW 
C86ZIF.LWN 
I86Z1TP.LN 
S86Z1P.LN 
V86ZIP.LN 
6Z6Z1F. LW 
8Z6Z1P.LIN 
LLOLIP.LW 
9L6ZLIDVLWN 
SL6OLIV.LN 
VL6LIF.LW 
eZ6ZIPLN 
O86ZTP. LN 
IZ6Z1IV. LN 
OL6ZTP.LWN 
696Z1 PLN 
896ZIP LN 

S8I 


eIpUuy 


vISoUOpUy] 


jeuruedAyy 


eiskeyeyy 


Amuno’y 


L6Z91 dT 
S6Z9T dT 
6cOFI dl 
£96€I dT 
096¢€T dT 

c06¢ dT 

68¢C dT 
LIIZI dT 
ell dT 
cIIZI dl 

OL78 dT 

60€C dT 
PO9ST dT 
SST¢el dT 
eStel dl 
cS0el dT 
TSO€T dT 
OSO¢T dT 
6F0ET dT 

vOLT dT 
PL6IT dT 
OS6IT dT 
6P6IT dT 
Oc6IT dl 

OOWYV 


(0061 2020) sisuaupuvy snajauntapodyvs 


(9E8L ‘YoY “T'D) snauvda snsjaunuvav{ 


(Z681 “Y2090g) Myjasoyy snajawmosajayy 


(SZ8I ‘sJoqueryy) safiuids snsjamosajayy aepruordso0ss 


satoads Ayrure.y 





panuyUuod € XTANHddV 


NO. 442 


BULLETIN AMERICAN MUSEUM OF NATURAL HISTORY 


478 


VCI8TV.LN 
IcI81V.LWN 
€TI8IVLN 
cCI8IVLN 
OcI8IV.LW 
61 18IPLWN 
STI8IPLWN 
ZII81PLWN 
OTI8IPLN 
STI8IPLN 
VIT8IV.LN 
elLI8IVLWN 
CLI8IPLN 
ITI8IV.LN 
OLT8IP.LWN 
6018 TVLIW 
S018 IPLN 
LOT8TP.LN 
90T8TPLN 
SOT8IP.LIN 
VOT8TV.LN 
cOl8IV.LN 

IOO 


O9P8IF.LN 
LSV81P.LN 
6SP81IF.LN 
8SP8IF.LN 
9SP8IF.LN 
SSP8IP.LN 
vSPsIV.LN 
eSv8IPLN 
CSV8IP.LN 
ISvsIV.LN 
OSP8IF.LN 
6PV81IF.LN 
8rrsIF.LN 
LVV8IP.LN 
9PV8IF.LN 
SPV8IF.LN 
vrrsIF.LN 
cvpsIVLWN 
ChV8IF.LN 
IvrsIV.LN 
OFr8IF.LN 
6cV8IF.LN 

S9T 


C88ZIVLN 
6Z8Z1PF.LN 
I88ZIV.LWN 
O88ZIV.LN 
8Z8Z1PV.LN 
LL8Z1V.LW 
9Z8Z1P. LN 
SZ8Z1PV. LN 
DLZ8Z1V.LN 
eZ8ZIVLWN 
CL8Z1IP.LN 
IZ8Z1V.LWN 
OZ8Z1P.LN 
698Z1IV LN 
898ZIVLN 
LO8ZIP.LN 
998LIV.LN 
S98ZIP.LN 
VO8LTV.LN 
C98ZIV.LW 
CO8LIV.LN 
I98Z1IV.LWN 

ScI 


vEcsIV.LN 
Tecs 10. LN 
cec8IPLN 
cec8 IPL 
Oec8IF.LN 
6CC8IPLINN 
8CC8IP.LIN 
LCC81P.LWN 
9CCBI PLN 
SCC8TP.LINN 
vCc8IP.LN 
ecc8IPLN 
CCC8IP.LN 
ICC81V.LN 
O¢C8IF.LN 
61C81PF.LN 
SIC8IP.LN 
LIC81P.LN 
9TC81P.LN 
STC8IP.LN 
VIC8IP.LN 
elc8IVLWN 

S87 


VIO8SIV.LN 
TTO8IV.LN 
clO8T PLN 
CLO8TP.LIN 
OL081TF7.LWN 
60081 PLN 
80081 P.LIN 
LOO8 TPL 
90081 7.LN 
SOO8TP.LIN 
vOOsIV.LN 
cOO8TR.LN 
COO8TP.LINN 
10081 V.LN 
0008TF.LN 
666Z1P.LN 
866Z1P.LN 
L66Z1V.LN 
966217. LN 
S66Z1PF.LN 
V66Z1IP.LN 
c66ZTIV.LN 

S8T 


eyUrT LS 


erIpu] 
Aryuno’) 


8S0FI dT 
I8¢cl dT 
e8ccl dT 
c8cCl dT 
O8ccI dT 
6ZCCI dT 
LOL9T dT 
99L9T dT 
V9L9T dT 
O9Z9T dT 
cLL9T dT 
IZZ9T dT 
ecOrl dT 
6Z6¢1 dT 
89Z9T dT 
8corl dT 
LOOFI dT 
6SZ9T dT 
cSL9T dT 
celel dT 
Tele. dT 
OcTel dT 

OOWV 


(OO6I “Y2OI0g) SNJDL4aS SNAJIWUDYUYILAS 


‘sou ‘ds 439090d snsjawpyUuvpiss 


(SZLT T9959) SNpUul snAjauDyUv]1AS 


(P68T “YOOI0g) SnuDWADIS snAJaUDYUvILAS 


‘aou ‘ds ja ‘ua ‘uapoyly snyawmLpodyvs 


(OZ8T ‘[[a1OUL) 4aqvIs snujauipvodyvs 


(1861 ‘uliznoD) snsosns snajawmispodyvs 


‘aou ‘ds ja ‘Ua8 ‘WmayJOU SNAJaULIpvAYyvS sepruolds09s 


satsads Ayrurey 


panuyUuos € XIGNAddV 


2020 PRENDINI & LORIA: SYSTEMATICS OF ASIAN FOREST SCORPIONS (HETEROMETRINAE) 479 


APPENDIX 4 


CHECKLIST OF CURRENTLY RECOGNIZED GENERA, 
SPECIES AND SYNONYMS OF ASIAN FOREST SCORPIONS 
(SCORPIONIDAE: HETEROMETRINAE SIMON, 1879, 
STAT. NOV.) 


Chersonesometrus Couzijn, 1978, stat. nov. et stat. rev. 
Type species: Chersonesometrus fulvipes (C.L. Koch, 1837), 
comb. nov. 


Chersonesometrus bastawadei, sp. nov. 
Chersonesometrus beccaloniae (Kovatik, 2004), comb. nov. 
= Heterometrus atrascorpius Mirza et al., 2012, syn. nov. 
Chersonesometrus fulvipes (C.L. Koch, 1837), comb. nov. 
= Palamnaeus fulvipes bombayensis Pocock, 1900 
(synonymized by Couzijn, 1981: 133-136). 
Chersonesometrus hendersoni, sp. nov. 
Chersonesometrus madraspatensis (Pocock, 1900), comb. nov. 
Chersonesometrus nathanorum, sp. nov. 
Chersonesometrus pelekomanus (Couzijn, 1981), comb. nov. et 
stat. rev. 
Chersonesometrus shivashankari, sp. nov. 
Chersonesometrus tristis (Henderson, 1919), comb. nov. 
= Heterometrus mysorensis Kovatik, 2004, syn. nov. 
Chersonesometrus wroughtoni (Pocock, 1899), comb. nov. 


Deccanometrus, gen. nov. 
Type species: Deccanometrus obscurus (Couzijn, 1981), comb. 
et stat. nov. 


Deccanometrus bengalensis (C.L. Koch, 1841), comb. nov. 

= Heterometrus (Chersonesometrus) fastigiosus Couzijn, 

1981 (synonymized by Kovarik, 2004: 1, 7, 9, 44). 

= Heterometrus nepalensis Kovarik, 2004, syn. nov. 

= Heterometrus tibetanus Lourengo et al., 2005, syn. nov. 
Deccanometrus latimanus (Pocock, 1894), comb. nov. 
Deccanometrus liurus (Pocock, 1897), comb. nov. 
Deccanometrus obscurus (Couzijn, 1981), comb. et stat. nov. 
Deccanometrus phipsoni (Pocock, 1893), comb. nov. 

= Palamnaeus phipsoni collinus Pocock, 1900 

(synonymized by Kovarik, 2004: 1, 34). 
Deccanometrus ubicki (Kovatik, 2004), comb. nov. 
Deccanometrus xanthopus (Pocock, 1897), comb. nov. 

= Heterometrus telanganaensis Javed et al., 2010, syn. nov. 


Gigantometrus Couzijn, 1978, stat. nov. 
Type species: Gigantometrus swammerdami (Simon, 1872), 
comb. nov. 


Gigantometrus swammerdami (Simon, 1872), comb. nov. 
= Pandinus asper Thorell, 1876 (synonymized by Pocock, 
1890: 237-239). 
= Pandinus kochii Karsch, 1879 (synonymized by Pocock, 
1890: 237, 239). 
= Scorpio lucidipes Simon, 1885 (synonymized by Pocock, 
1890: 237, 239, 240). 
= Palamnaeus swammerdami flavimanus Pocock, 1900, 
syn. nov. 


Gigantometrus titanicus (Couzijn, 1981), comb. nov. et stat. rev. 


Heterometrus Ehrenberg, 1828 
Type species: Heterometrus spinifer (Ehrenberg, 1828). 


Heterometrus glaucus (‘Thorell, 1876), comb. nov. et stat. rev. 
= Heterometrus liophysa var. madoerensis Kopstein, 1921, 
syn. nov. 
= Heterometrus laevifrons Roewer, 1943, syn. nov. 
= Heterometrus (Heterometrus) liophysa separatus Couzijn, 
1981, syn. nov. 
= Heterometrus (Heterometrus) liophysa spartanicus 
Couzijn, 1981, syn. nov. 

Heterometrus laevigatus (Thorell, 1876), comb. nov. et stat. rev. 
= Heterometrus cimrmani Kovartik, 2004, syn. nov. 
= Heterometrus minotaurus Pliskova et al., 2016, syn. nov. 

Heterometrus laoticus Couzijn, 1981 

Heterometrus longimanus (Herbst, 1800) 
= Buthus costimanus C.L. Koch, 1837 (synonymized by 
Kraepelin, 1894: 34). 
= Centrurus galbineus C.L. Koch, 1838 (synonymized by 
Kraepelin, 1894: 34). 
= Palamnaeus angustimanus Thorell, 1876 (synonymized 
by Kraepelin, 1894: 34). 
= Palamnaeus costimanus var. 6 borneensis Thorell, 1876, 
syn. nov. 
= Pandinus humilis Simon, 1877 (synonymized by 
Kraepelin, 1894: 34). 
= Palamnaeus liophysa Thorell, 1888, syn. nov. 
= Heterometrus (Heterometrus) longimanus belitungensis 
Couzijn, 1981 (synonymized by Kovarik, 2004: 1, 25, 27). 
= Heterometrus (Heterometrus) longimanus bengkalitensis 
Couzijn, 1981, syn. nov. 
= Heterometrus (Heterometrus) longimanus marmoratus 
Couzijn, 1981, syn. nov. 
= Heterometrus (Heterometrus) longimanus paris Couzijn, 
1981 (synonymized by Kovarik, 2009: 40, 41). 
= Heterometrus (Heterometrus) longimanus tarawakanensis 
Couzijn, 1981 (synonymized by Kovarik, 2004: 1, 25, 27). 

Heterometrus petersii (Thorell, 1876) 
= Palamnaeus oatesii Pocock, 1900, syn. nov. 

Heterometrus silenus (Simon, 1884), comb. nov. et stat. rev. 
= Heterometrus (Heterometrus) petersii mindanaensis 
Couzijn, 1981, syn. nov. 
= Heterometrus liangi Zhu and Yang, 2007, syn. nov. 

Heterometrus spinifer (Ehrenberg, 1828) 
= Heterometrus (Heterometrus) spinifer solitarius Couzijn, 
1981, syn. nov. 

Heterometrus thorellii (Pocock, 1892) 


Javanimetrus Couzijn, 1981, stat. nov. et stat. rev. 
Type species: Javanimetrus cyaneus (C.L. Koch, 1836), comb. nov. 


Javanimetrus cyaneus (C.L. Koch, 1836), comb. nov. 
= Scorpio afer Linneaus, 1758 (part) (synonymized by 
Thorell, 1876b: 205-211). 
= Buthus reticulatus C.L. Koch, 1837 (synonymized by 
Simon, 1872b: 98). 
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= Buthus setosus C.L. Koch, 1841 (synonymized by 
Kraepelin, 1899: 115). 

= Pandinus indicus Karsch, 1884 (synonymized by 
Couzijn, 1981: 126). 

= Heterometrus (Heterometrus) petersii luzonensis 
Couzijn, 1981 (synonymized by Kovarik, 2002: 3, 17). 
Couzijn, 1981: 126). 

= Heterometrus (Javanimetrus) cyaneus insulanus 
Couzijn, 1981 (synonymized by Kovarik, 2009: 36). 
= Heterometrus (Javanimetrus) cyaneus sumatrensis 
Couzijn, 1981 (synonymized by Kovarik, 2009: 36). 
= Heterometrus sejnai Kovatik, 2004, syn. nov. 


Sahyadrimetrus, gen. nov. 
Type species: Sahyadrimetrus scaber (Thorell, 1876), comb. nov. 


Sahyadrimetrus barberi (Pocock, 1900), comb. nov. 
Sahyadrimetrus kanarensis (Pocock, 1900), comb. nov. 
Sahyadrimetrus mathewi, gen. et sp. nov. 
Sahyadrimetrus rugosus (Couzijn, 1981), comb. et stat. nov. 
= Heterometrus (Heterometrus) keralaensis Tikader and 
Bastawade, 1983, syn. nov. 
Sahyadrimetrus scaber (Thorell, 1876), comb. nov. 
= Scorpio leioderma Dufour, 1856: 571, syn. nov. 
= Heterometrus (Heterometrus) malapuramensis Tikader 
and Bastawade, 1983 (synonymized by Kovarik, 2004: 
1, 35, 38). 
= Heterometrus rolciki Kovatik, 2004, syn. nov. 
Sahyadrimetrus tikaderi, gen. et sp. nov. 


Srilankametrus Couzijn, 1981, stat. nov. et stat. rev. 
Type species: Srilankametrus indus (DeGeer, 1778), comb. nov. 


Srilankametrus caesar (C.L. Koch, 1841), comb. nov. et stat. rev. 
= Heterometrus (Chersonesometrus) granulomanus 
Couzijn, 1981, syn. nov. 

Srilankametrus couzijni, sp. nov. 

Srilankametrus gravimanus (Pocock, 1894), comb. nov. 

Srilankametrus indus (DeGeer, 1778), comb. nov. 
= Scorpio afer Linneaus, 1758 (part) (synonymized by 
DeGeer, 1778: 341). 
= Scorpio ceylonicus Herbst, 1800 (synonymized by 
Kraepelin, 1894: 46). 
= Buthus megacephalus C.L. Koch, 1836 (synonymized by 
Thorell, 1876b: 164, 168, 203, 204). 
= Scorpio crassimanus Becker, 1880 (synonymized by 
Kraepelin, 1899: 113). 
= Heterometrus (Srilankametrus) indus laevitensus 
Couzijn, 1981, syn. nov. 

Srilankametrus pococki, sp. nov. 

Srilankametrus serratus (Pocock, 1900), comb. nov. 

Srilankametrus yaleensis (Kovatik et al., 2019), comb. nov. 
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